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IlosicHuTeIbLHAS 3aMMUCKA.

Pabouyas yueOnas mporpamma coctasiieHa B cooTBeTcTBUE ¢ @I'OC ocHOBHOTO 00111€r0 00pa30BaHMs.
[IporpamMma COOTBETCTBYET IPUMEPHON 00pa30BaTeNIbHON IMporpamMMe 10 XUMHUH Ha yPOBHE OCHOBHOTO 00IIero 00pa3oBaHMsI.
N3ydenue XuMHH B 00pa30BaTe/IbHBIX YUPEKIeHUAX OCHOBHOIO 00111ero 00pa30BaHMsl HANPABJIeHO HA JOCTHKEHHE CJIeTyIomeii meau:

e (GopMHUPOBAaHHE IICIIOCTHOTO TPEICTABICHUS O MHpPE, OCHOBAHHOTO HAa MPUOOPETCHHBIX 3HAHUSAX, YMEHUSIX, HABBIKAX U CIIOCO0AX JEATEIHHOCTH;

® TpHOOpPETCHHE OMbITA PA3HOOOPA3HOW ACSITENHLHOCTH (MHIWBHIYATbHOW W KOJUICKTHBHOM);

® TI0JITOTOBKAa K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpa WHAWBHIyaTbHOW 0Opa3oBaTENbHON WM TPO(ECCHOHATBLHOW AEATEIHHOCTH;

® OCBOCHHE BAXHEHIIMX 3HAHWK 00 OCHOBHBIX TMOHSATHUSAX M 3aKOHAX XUMHUHU, XUMHUYECKOU CHMBOJIHKE;

® OBJAJCHUE YMEHUSMH HaOIIOAaTh XMMHUYECKHE SIBJICHUS, MPOBOJUTH XUMHUYECKHH JKCIEPUMEHT, MPOBOJWTH PACUYEThl HA OCHOBE XMMHYECKUX (PopMmyl
BEIIECTB U YPABHEHHN XHUMHUYECKUX PEAKIIUIA;

® pa3BUTHE I[IO3HABATEIILHBIX MHTEPECOB U HMHTEIUICKTYAJbHBIX CIOCOOHOCTEHW B MpOIECCe MPOBEACHHS XHMHUYECKOTO JKCIEPUMEHTa, CaMOCTOSITEbHOTO
MpUOOpPETEHNsT 3HAHWI B COOTBETCTBUU C BO3ZHUKAIOIIMMHU >KU3HEHHBIMH TOTPEOHOCTAMU;

® BOCIUTAHHE OTHOIIECHUS K XUMHUU KaK K OJHOMY U3 (PyHIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHUS W DJIEMEHTY OOIIEYEIOBEYECKON KYIbTYPHI;

® TPUMEHEHHME TIOJyUYEHHBIX 3HAHWW WM YMEHUU Jyisi 0€30MMacHOTO HWCIIOJIh30BAHHWE BEIIECTB W MaTepUalioB B OBITY, CEIBLCKOM XO3SHCTBE W Ha
MIPOM3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/ad B TIOBCEIHEBHOM JKW3HH, MPEAYNPEKICHUS SIBJICHUH, HAHOCAIIUX BPEI 3I0POBHIO UEJIOBEKa W
OKpYXKalollel cpene.

Ota 1enb JoCcTUraeTcs onarogaps pelieHnIo CaeIyonnX 3a1a4:
® 3HAKOMCTBO YYAIIUXCS C METOJOM HAYYHOT'O MO3HAHUS U METOJIaMH UCCIEA0BAaHUS XUMUYECKUX SIBJICHUM;
® OBJIQJICHUE yYAIlUMHUCA OOLIEHAYYHBIMU MOHSITUSIMU: SIBIIEHUE MPUPOJIbI, IMIIUPUUYECKH YCTAaHOBJICHHBIHN (aKkT, TUIOTE3a, TEOPETHUECKUN BBIBOI,

9KCIIEpUMEHTAJIbHAS IPOBEPKA CIEACTBUN U3 TUIIOTE3HI;
e (opmupoBaHue y ydamuxcs yMeHuil HaOII0AaTh XUMUYECKHE SIBJICHUS, BBIMOIHITh XUMUUECKHUE OMBITHI, TPAKTHYECKHE PAOOTHl U OCYLIECTBIISATD
MIpOCTEHIINE SKCIIEPUMEHTAIIbHBIEC UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB, C TOMOIIBI0 XUMUYECKUX PEAKTHBOB;

¢ [IOHUMaHHUE YYalUIUMUCS OTIMYUN HAYYHBIX JAHHBIX OT HEMPOBEPEHHON HHPOPMAIINH;
® OBJIQJICHUE yYAIIUMUCA YMEHUSIMH HCIIOJIb30BATh JOTIOTHUTEIbHbIE HCTOYHUKN HH(POPMAIUH, B YACTHOCTH, BCeMUPHOM ceTn HTepHeT.

O0mas xapakTepucTHKA y4e0HOr0 mpeaMera:

OcobenHoctu COACPIKAaHUA O6y‘leHI/I${ XHUMHH B OCHOBHOH IIKOJIS 06YCJ'IOBJ'I6HBI CHGHH(I)HKOﬁ XMMHUHU KaK HAYKH U IIOCTABJICHHBIMHU 3aJa4aMHU. OCHOBHBIMH
HpO6J'IeMaMI/I XUMHUH ABJIAKOTCA U3YYCHHUE COCTaBa U CTPOCHUS BEIICCTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHUS, MMOJIYYCHUC BCUICCTB C 3aJaHHBIMU CBOfICTBElMPI,
HUCCICIOBaHUC 3aKOHOMepHOCTeﬁ XUMHUYCCKUX peaKHI/Iﬁ n l'IyTefI YIIpaBJICHHUA MU B LECJIAX IMMOJTYUCHUS BEUIECCTB, MATCPUAJTIOB, SHCPI'UH. HOBTOMy B IIporpaMme 1o
XUMHUH HAIJIA OTPAKCHUC OCHOBHBIC COACPIKATCIILHBIC JIMHUN:

*BCHICCTBO— 3HAHUA O COCTABC U CTPOCHUH BCIUICCTB, UX Ba)KHEMIITHX (I)I/I3I/I‘-ICCKI/IX N XUMHWYCCKHUX CBOI\/'ICTBaX, OMOJIOTHYECKOM HeﬁCTBHH;
*XUMHYCCKaAs pCaKIUA — 3HAHUMA 00 YCIIOBUAX, B KOTOPBIX IMMPOSABIAKOTCA XUMHUYCCKHC CBOMCTBA BCIICCTB, crocobax YIIpAaBJICHUA XUMHUYCCKUMU MMPOLCCCAMU,
*IIPUMCHCHHUC BCIICCTB — 3HAHHWA W OIIBIT HpaKTquCKOﬁ ACATCIIbHOCTU C BCIICCTBAMU, KOTOPLIC Han0oJIee YacTo yHOTpC6J'IHIOTC}I B IIOBCEIHEBHOM KHU3HHU,



LIMPOKO HUCIIOJIB3YIOTCSA B IIPOMBIIIEHHOCTH, CEJIBCKOM XO034MCTBE, Ha TPAHCIIOPTE;
*S13bIK XMMUU — CHCTEMA BAKHEHIINX OHATUN XUMHUHU U TEPMUHOB, B KOTOPBIX OHH OIUCBHIBAIOTCSI, HOMEHKJIATYpa HEOPTaHUYECKUX BEIECTB, T. €. UX Ha3BaHUs
(B TOM YHCIIE U TPUBUAIBHBIC), XUMHUYECKHE (DOPMYITBI M YpaBHEHHS, a TAKXKE MPaBUIIa epeBoja NHPOPMAIIMK C €CTECTBEHHOTO S3bIKa Ha SI3bIK XMMHUU M 0OpaTHO.

MecTto y4eOHOro mpeaMeTa B y4eGHOM IJIaHe.

[Mpenmer «Xumusi» B 8 Kilacce HAXOAUTCA B 00s13aTeNIbHOM yacTH yueOHoro miana MBOY «Konynnaesckas COLLD» va 2023— 2024 y4. . O0mee konuuecTBo 4acoB B rog — 70,
KOJIMYECTBO YacoB B Hezeno —2. B ¢Bsi3u ¢ Tem, uto B 2023-2023 yue6HOM Toay 23 despans, 8 mapta, 1 n 10 mas Hepaboune AHU, KOJTHYECTBO YaCOB COKPAIIACTCS
Ha 4 yaca. ldtoro 66 4acos.

HeHHOCTHbIe OPUECHTHUPLI COACPKAHUA IIPEAMETA.

OcHOBY NO3HaBaTENbHBIX [IEHHOCTEH COCTaBIISIIOT HAYYHbIE 3HAHUS, HAyYHbIE METObI TIO3HAHMUS, a LIEHHOCTHBIE OPUEHTHUPHI, (POPMHUpPYEMBIE Y yUaIlIUXCs B
IIPOLIECCE U3YUYEHUSI XUMHUH, NTPOSIBIIFOTCS:

e B IIPU3HAHUU LIEHHOCTH HAYYHOTO 3HAHUS, €r0 MPAKTUYECKOI 3HAUMMOCTH, JOCTOBEPHOCTH;
e B IIEHHOCTH METOJIOB MCCIIEIOBAHUS JKUBOW U HEXKUBOU MPUPO/IBI;
e B IIOHMMAHHH CJIOKHOCTH M IPOTUBOPEUUBOCTH CaMOTI0 MpoLiecca MO3HAHUS KaK U3BEYHOTO CTPEMIJIEHUSI K UCTUHE.

B kauecTBe 00BEKTOB IIEGHHOCTEH Tpy/Ja U ObITa BHICTYNAIOT TBOPYECKAs CO3HUATENbHAS e TEIbHOCTD, 3/I0POBbIi 00pa3 MU3HU, a IEHHOCTHBIE OPUEHTHPHI
coJIep’KaHus Kypca XUMHUH MOTYT pacCMaTpUBaThCs Kak pOpMUpOBaHUE:

e  YB@XHUTEJIbHOTO OTHOIIEHHUS K CO3UAATEIHHON, TBOPUECKOU NESATENHHOCTH;

e TMOHUMAaHUS HEOOXOAUMOCTH 3PPEKTUBHOTO U OE30MACHOTO UCIIOIH30BAHUS PA3IUUYHBIX TEXHUYECKUX YCTPONCTB;
e MOTPeOHOCTH B GE3yCIOBHOM BBITIOJHEHUH MPABUII 0€3011aCHOTO UCTOIb30BAHUS BEIIECTB B MOBCEAHEBHOM KU3HMU;
e CO3HATEIBHOIO BbIOOpa Oyaylieil mpohecCHOHATBFHOM NesITENbHOCTH.

Kpr XHUMHH 06J13.,I[8.6T BO3MOXXHOCTAMMU OJIA q)OpMI/IpOBaHI/IH KOMMYHHUKAaTUBHBIX HeHHOCTeﬁ, OCHOBY KOTOPBIX COCTABJISIIOT IIPOLCCC O6H.[€HI/I${, I'paMOTHas pCYb, a
HEHHOCTHBIC OPUCHTUPBI HAIIPABJICHBI HA BOCIIUTAHUC Yy YHAIITUXCS:

e [IPAaBUJIBHOT'O UCIIOJIb30BAHHA XHUMHUYECKOH TCPMUHOJIOTHH U CUMBOJIMKH;
. HOTpe6HOCTI/I BE€CTU AHUAJIOT, BBICIIYIIMBATH MHCHHUC OIIIOHCHTA, YHaCTBOBAThb B IUCKYCCUU;

e CIIOCOOHOCTH OTKPBITO BBIPAXKATb U APT'YMCHTUPOBAHO OTCTAUBATHh CBOIO TOUKY 3PCHUH.



IInanupyemMsble pe3yJbTaThl 0CBOCHHMS Kypca XumMuu 8 Kiacca.

Ne | Pazgesnl IL1anupyemsle Hayunrcs IHony4ur
n/n | yuedHoro pe3yJbTaThl BO3MOKHOCTh
Kypca HAYYHTHCS
1. Brenenue. JInuHoCTHBIE Oco3HaBaTh TOTPEOHOCTH K caM000pa3oBaHMi0. Pa3BUBAaTh YyBCTBO TOPJIOCTH 3a [Tosmydnut BO3MOKHOCTH
Ilepsonavans POCCUHCKYIO XUMHUYECKYIO HayKy. BricTanBaeT cOOCTBEHHOE 11€JI0OCTHOE HAy4HAThCA:
HBIE MHPOBO33pECHHUE. Y MEHHE OLICHUTh CTENEHD yCIeXa UM HEeyCIeXa CBOEH eI TEIbHOCTH. CamocTosiTenbHO
XAMHUHICCKHC @®opMUpPOBATH Y yUaIUXCs YUeOHO-TI03HABATEIILHBINM UHTEPEC K HOBOMY YU4eOHOMY CTaBUTh HOBBIC
TTOHATIA MaTepHalTy M Croco0aM peleHns HOBOM JacTHOM 3a1aun. DOPMUPOBATh y yHaIUXCS yHeOHbIE e U
yueOHO-1103HaBaTENbHbBIN HHTEPEC K HOBOMY YyUeOHOMY MaTepHaily U crocobam 3a/1atiu.
peuieHus HOBOM YaCTHOM 3a/1auu CamocTosTenbRO
CTPOUTH )KU3HEHHbIE
[IpenmetHbIE HCIIOJIb30BATh MPU XapaKTEPUCTUKE BEIIECTB MOHATHS: «aTOM», «KMOJICKYJIay, TJIaHbI BO BPEMEHHOM

«XUMHUYECKUH 3JIEMEHT, «XUMHUUYECKHH 3HAK, WM CHMBOJD», «BELIECTBOY, «IIPOCTOE
BEIIECTBOY, «CII0KHOE BEIIECTBOY, «CBOMCTBA BEIIECTBY, «XUMHUYECKHUE SIBJICHUSY,
«huznueckue IBICHUS», «KOIPPUILHEHTHD», KHHAECKChD, «OTHOCUTENbHAS aTOMHast
Maccay, «OTHOCUTENTbHAs MOJIEKYIISIpHAsI Maccay, «MaccoBasi I0JIsl 3JIEMEHTay;

3HATh: MPEIMEThI U3YUEHHS €CTECTBEHHOHAYYHBIX AUCLIUILINH, B TOM YHCJIE XUMUU;
XUMHYECKHE CUMBOJIbI, UX Ha3BaHUS U MPOU3HOILIECHUE;

KJIaCCU(UIIMPOBATH BEIIECTBA 10 COCTaBY Ha MPOCTHIE U CIOKHBIC; pa3INyaTh: TEJNa U
BEILECTBA; XUMUYECKHI1 JIEMEHT U MTPOCTOE BEIIECTBO; OMUCHIBATH: (DOPMBI
CYILIECTBOBaHUS XUMUYECKHUX 3JIEMEHTOB (CBOOOHBIE aTOMBI, IPOCTHIE BEIIECTBA,
CJIOXHBIE BellecTBa); Tabnuunyto popmy Ilepuoanyeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB; MoJIoKeHue 3neMenTa B Tadbnuue JI. Y. MenneneeBa, uCHoab3ys MOHITHS
«IIEPHO), «TPYIIAY, «TJIaBHAS MOArPYIay, «I000YHas MOArPYIIa»; CBOMCTBa
BEUIECTB (TBEPABIX, )KHUJIKHUX, Ta3000pa3HbIX);00bACHATH CYIIHOCTh XUMHYECKUX
SIBJICHUH (C TOUKH 3PEHUS ATOMHO-MOJIEKYISIPHOTO YU€HUs1) U UX MPUHIUITHAIBHOE
OTIINYME OT (PU3UUECKUX SBIICHHUIA,

XapaKTepU30BaTh: OCHOBHBIE METO/IbI U3YYE€HUSI €CTECTBEHHBIX AUCIUIUIHH
(HabnroneHue, SKCIEPUMEHT, MOJISIMPOBAHKE); BELIECTBO 10 €r0 XUMUYECKOU hopMyne
COTJIACHO TUIaHy: KaueCTBEHHBIN COCTaB, TUII BElIECTBA (ITPOCTOE MIIH CIOKHOE),
KOJIMYECTBEHHBIN COCTaB, OTHOCUTENIbHASI MOJIEKYJISIPHASI Macca, COOTHOILIEHHE Mace
AJIEMEHTOB B BEIIECTBE, MACCOBBIE JOJH SJIEMEHTOB B BEIIECTBE (IJIs1 CIIOKHBIX
BEIIECTB); POJIb XUMUU (TIOJOKUTEIBbHYIO U OTPULIATENIbHYIO) B KU3HU YEJIOBEKa,
apryMEHTHPOBATh CBOE OTHOIIEHUE K ATON IpoOIIeMe; BBIYUCIATh OTHOCUTEIBHYIO
MOJIEKYJIIPHYIO MacCy BELIECTBA U MACCOBYIO JIOJIF0 XUMHUECKOTO 3JIEMEHTA B
COEJIMHEHUSX; TPOBOTUTH HAOIOICHHUSI CBOMCTB BEIIECTB U SIBIICHUH, MPOUCXOIAIINX C

nepcnektuse. [Ipu
MJIAaHUPOBAHUH
JNOCTIKEHUS Tieeit
CaMOCTOSITEIHPHO U
aJIcKBaTHO YYUTHIBATH
YCIIOBHS M CPEJICTBA UX
JOCTHXKEHUS. Bp1aenars
AIbTEPHATUBHBIC
CHOCOOBI JJOCTHXKEHUS
1IEJI ¥ BEIOMPATH
HauboJee

3¢ HeKTUBHBIN CcrIOCOO0.
AJIEKBaTHO OLICHMBATh
CBOU BO3MOKHOCTH
JOCTHKEHUS LEIN
onpeneneHHON
CJI0’KHOCTH B
pa3ianuHbIX chepax
CaMOCTOSITEIBHON
JIeSATEIbHOCTH.
MPOJAYKTUBHO
pazpemiats KOHQIUKTHI
Ha OCHOBE y4é€Ta
MHTEPECOB U MO3UIUHI




BEIIECTBaMU; COOJIIO/IATh MPaBHiIa TEXHUKH 0€30TIACHOCTH TP MIPOBEICHUN
Habr01eHU 1 1a00PaTOPHBIX OIBITOB.

Meranpeamer-
HbIE

OTIpeNIeNATh MPOOIEMBI, T. €. YCTaHABJIMBATH HECOOTBETCTBHE MEXTy JKE€IaeMbIM U
JICNCTBUTEIIHHBIM,

COCTaBJISATh CJIOKHBIH IJIaH TEKCTA;

BJIa/IETh TAKUM BUJIOM U3JIO’KEHHUS TEKCTa, KaK IOBECTBOBAHUE;

110J1 PYKOBOJCTBOM YYHTEJSl IPOBOAUTH HENIOCPEACTBEHHOE HA0I0IeHUE; 0(POPMIIATH
OTYET, BKJIIIOYAIOIIUH ONMKICaHNe HAOIIOICHUS, €r0 PE3YJIbTaTOB, BHIBOJIOB;
UCII0JIb30BaTh TAKOW BUJI MBICJIEHHOTO (M1€aIbHOTO) MOJIETIMPOBAHUS, KaK 3HAKOBOE
MOJIENTMpOBaHuE (Ha MPUMEpPE 3HAKOB XUMHUUYECKUX 3JIEMEHTOB, XUMHUUECKUX POpMYI);
HCII0JIb30BaTh TAKOM BUJI MaTE€pUAIBHOTO (IIPEIMETHOI0) MOJIEIUPOBAHUS, KaK
(uznueckoe MoJeMpoBaHue (Ha MpUMepe MOIEIMPOBAHUS ATOMOB U MOJIEKYIN);
MOJIy4aTh XUMHUYECKYIO HH(POPMALMIO U3 Pa3INYHbIX HICTOYHUKOB;

OTpeeNsATh OOBEKT U aCTeKT aHaIn3a U CUHTE3a;

OTIPEIeNIATh KOMIOHEHTHI 00bEKTa B COOTBETCTBUH C ACIIEKTOM aHaJM3a U CUHTE3a;
OCYILIECTBIISITh KAYECTBEHHOE M KOJIMYECTBEHHOE ONTUCAaHNE KOMIIOHEHTOB 00BEKTa;
OTIPEIeNIATh OTHOIIEHHUS 00BEKTa C APYrUMHU 00bEKTaMHU;

OTIPEIEIIATh CYIIECTBEHHbIE TPU3HAKU O0BEKTA.

KomMyHukaTus
HbIE

dopmynupoBaTh COOCTBEHHOE MHEHHUE U MO3ULINIO0, 33Jal0T BoNpockl. [TnanupoBars
MPaKTUYECKYI0 paboTy MO MpEeAMETY, pa3pelieHne KOHGINKTa, yIIpaBIeHHe
MOBEJICHUEM MapTHEpa, yMETh paboTaTh B rpyMIe. Y cTaHaBINBaTh U CPAaBHUBATh
pa3Hble TOUYKHU 3PEHUS U JeNaTh MPAaBUIbHBIA BEIOOP. YUUTHIBATH Pa3HbIe MHEHUS U
UHTEpechl 1 000CHOBBIBATH COOCTBEHHYIO MO3UILIHIO.

Baxwueitmme
MpeACTaBUTe-
JIX HEOpraHHU-
YECKUX
BEIIECTB.
Kommuectsen
HBIE
OTHOILLIEHUS B
XUMHU

JIMYHOCTHEBIE

Onpenensior CBOIO JIMUHYIO MO3UIINIO, aIeKBaTHYIO JU(HEpeHInPOBAHHYIO
CaMOOLIEHKY CBOUX ITAPTHEPOB YCIIEXOB B yueOe

BricTpanBaet coOCTBEHHOE 1IETI0CTHOE MUPOBO33PEHHE

dopmupoBaHUEe UHTEpECca K KOHKPETHOMY XUMHUUYECKOMY JIEMEHTY

DopMHUPOBaTh Y YUAIIUXCS YUeOHO-I03HABATENIbHBIM HHTEPEC K HOBOMY YY€OHOMY
MaTepuaty U crnocobaM peleHus HOBOM 4acTHOW 3aa4u

BripakaloT ajiekBaTHOE NOHUMaHUE MPUYHH ycIiexXa U Heycrexa yueOHOU IesITeNbHOCTH

IIpeamerHbIe

HCIIOJIb30BATh ITPH XaPAKTCPHUCTUKE aTOMOB IIOHATHA: KIIPOTOHY, ((HCIZTPOH)),
«BJICKTPOH», «XUMHUYECKHI JIEMCHT», «MaCCOBOC YUCIIO», KM30TOID», <<3J'IeKTpOHHI>II\/'I
CHOﬁ)), «E)Hepl"eTI/I‘-ICCKHﬁ YPOBCHBY, QJICMCHTBI-MCTAJIJIbD), «3JICMCHTBI-HCMCTAJLIIBI»;
IMPpU XapaKTCPUCTUKC BCIICCTB IIOHATUA «MOHHAsA CBA3b», «MOHbD», KKOBAJICHTHAA
HCIIOJIAAPpHAA CBA3b», «KKOBAJICHTHAA MOJIApHAA CBA3b)», «QJICKTPOOTPULATCIBHOCTDY,
«BAJICHTHOCTB», «KMCTAJIJIMYCCKAas CBA3b»,

OINMCBIBATL COCTAB U CTPOCHUC aTOMOB 3JICMCHTOB C IOPAAKOBBIMU HOMCpAMU 1—20B

BCEX yYaCTHUKOB,
MOMCKA U OLICHKU
AIbTEPHATHBHBIX
Croco0o0B pa3penieHust
KOH(JIMKTOB;
JIOTOBAPHBATHCS U
IIPUXOJIUTH K 001IeMY
pEIIEHHIO B
COBMECTHOM
JEeSITETBHOCTH, B TOM
YHCIIe B CUTYalluN
CTOJIKHOBEHUS
MHTEPECOB; - OpaTh Ha
ce0sl UHULIMATUBY B
OpraHu3aIluH
COBMECTHOTO JICHCTBHSA
(memoBoOE IUIEPCTBO); -
BJIAJIETh
MOHOJIOTHYECKOU U
IUAJTOTHYECKON
dbopmamu peuu B
COOTBETCTBUHU C
rpaMMaTUYECKUMU U
CHUHTaKCUYECKUMHU
HOPMaMH POJHOTO
A3bIKA; -CJIeI0BATh
MOPaJIBHO-3THYECKUM U
MICUXOJIOTHYECKUM
MPUHIIUIIAM OOLICHUS U
COTPYIHUYECTBA Ha
OCHOBE YBa)KUTEIHHOTO
OTHOIICHHUS K
napTHEépaM, BHUMAHUS
K JJMYHOCTH JIpyroro,
a/IeKBaTHOTO
MEXJIUYHOCTHOTO
BOCITPUSTHUSA,
TOTOBHOCTH aJICKBATHO




IIepnoanueckoil cucreme xumMmuueckux uemeHTos . . Menneneesa;

COCTaBJIATh CXEMbl PACIPEIEIICHUS AIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM
000JI0YKEe aTOMOB; CXEMBI 00pa30BaHUs Pa3HBIX TUIIOB XUMUYECKOU CBSI3U (MOHHOM,
KOBAJICHTHOM, METaJUTMYECKOM );

00BSACHATH 3aKOHOMEPHOCTU N3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB (3aps/I0B
s,IEp aTOMOB, YHCJIA DJIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM CJIO€, YUCIIO 3aII0JHAEMBIX
AJIEKTPOHHBIX CJIOEB, PaINYC aTOMa, 3JIEKTPOOTPULIATEIbHOCTD, METAIIINYECKUE U
HEMeTaJUIMYEeCKUE CBOMCTBA) B IIEpHOJIaxX U Ipymmax (IJaBHbIX noarpynnax) Ilepuo-
JIMYECKOM CUCTEMBI XUMHUYECKUX A1eMeHTOB J[. 1. MeneneeBa ¢ TOUKHU 3pEHHS TEOPUU
CTpOEHUS aToMa;

CpaBHMBAaTh CBOMCTBAa aTOMOB XUMUYECKUX JIEMEHTOB, HAXOAAIIUXCS B OJTHOM NEPHUOIE
WM TIIaBHOU noArpymrie [lepuoaudeckoil CUCTEMBI XMMUYECKUX 311eMeHTOB []. 1.
MenneneeBa (3aps10B s7ep aTOMOB, YKCIa 3JEKTPOHOB HAa BHELTHEM 3JIEKTPOHHOM
CJI0€, YMCIIO 3aIOJIHAEMBIX AJIEKTPOHHBIX CI0EB, PaJlyC aTOMa, AJIEKTPOOTPHIIA-
TEJIbHOCTh, METAJUIMYECKUE U HEMETANINYECKHE CBONCTRA);

JaBaTh XapaKTEPUCTUKY XUMUYECKUX AJIEMEHTOB 10 UX MosioxkeHuto B [leproanueckoit
cucTeMe XxuMuueckux 3nemeHToB Jl. V. MenaeneeBa (XuMudeckuil 3HaK, HOPSIKOBBIN
HOMeEp, IepUo, TPyIIa, HOArPYIINa, OTHOCUTENIbHAS aTOMHAsi Macca, CTpOEHUE aToMa
— 3apsj AApa, YUCIO IPOTOHOB U HEUTPOHOB B sifipe, 00l1ee YUCII0 HIEKTPOHOB,
pacrpeielleHue IEKTPOHOB 10 3JIEKTPOHHBIM CJI0SIM);

OMpEeNeNATh TUIl XUMUYECKOH CBS3H 110 (OpMyJIe BEIECTBA;

MIPUBOUTH IIPUMEPBI BELIECTB C Pa3HBIMH TUIIAMHU XUMUYECKOU CBA3H;
XapaKTEePU30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBs3HM (OOMEHHBIN ), HOHHOM
CBSI3UM, METAJUNINYECKON CBA3H;

YCTaHABIMBATh IPUUNHHO-CJICICTBEHHBIC CBA3U: COCTaB BEIIECTBA — TUIl XUMUYECKOU
CBS3H;

COCTaBJIATh ()OPMYJIbl OMHAPHBIX COETMHEHUH 10 BAJIGHTHOCTH;

HAaXOJUTh BAJICHTHOCTb 3JIEMEHTOB 110 (opMyJie OMHAPHOTO COEIUHEHHUS.

Meranpeamer-
HEIE

(dhopMynupoBaTh TUNIOTE3Y MO PELICHUI0 TPOOIIEM;

COCTABIIATH IUIaH BITIOJTHEHHS YUeOHOM 3a/1a4u, peleHus: IpoOieM TBOPUECKOTO U
MOMCKOBOTO XapaKTepa, BHIIIOJHEHUS MPOEKTa COBMECTHO C YUUTENIEM; COCTABIISTh
TE3UCHI TEKCTA;

BJIQ/IETh TAKUM BUJIOM U3JIOKEHHUS TEKCTA, KaK OMHICAHUE;

UCIIOJIb30BaTh TAKOW BUJI MBICJICHHOTO (MI€ATHHOTO) MOJISIUPOBAHUS, KaK 3HAKOBOE
MOIeTTUpOBaHUE (Ha IPUMEpE COCTABJICHHS CXeM 00pa30BaHUS XUMHUECKOH CBSI3U);
UCIOJIb30BaTh TAKOW BHJI MAaTEPUAIBHOTO (TIPEIMETHOTO) MOJIETHUPOBAHUS, KaK
aHAJIOTrOBOE MOJICTUPOBAHMUE;

WCIOJIb30BaTh TAaKOH BUJ MaTE€pHUAIbHOTO (IIPEIMETHOTO) MOJIETUPOBAHUS, KaK

pearupoBaTh Ha HYXKJIbI
JIIPYTUX, B YaCTHOCTHU
OKa3bIBaTh IIOMOIIb U
SMOLIMOHAIBHYIO

IO IIEPIKKY ITapTHEPaAM
B MpolLecce
JIOCTHIKEHUS 00IIeit
IICJIA COBMECTHOM
JIEATCILHOCTH;




(dusnueckoe MoJIeupoBaHue (Ha mpuMepe MoJeIiel CTPOCHHS aTOMOB);
ONpCACIIATD OGBCKTLI CpaBHCHHA U aCIICKT CPABHCHUA O6’beKTOB;
BBIIIOJIHATH ITOJIHOC OI[HOJII/IHCI\/JIHOG CpaBHCHHC.

KommyHukaTus
HbIE

OTcrauBaTh CBOIO TOUKY 3pPEHUS, IPUBOIUTH aPTyMEHTHI, MOATBEPKAAsA UX (haKTaMH.
Pasnuuare B yCTHOM pedn MHEHHME, T0KA3aTeNIbCTBA, TUIIOTE3bI.

JloroBapuBaroTCsi 0 COBMECTHOM JI€ATEIBHOCTH, IPUXOAAT K O0IEMY PELIEHHUIO, B TOM
YHCJIE U CTOJIKHOBEHHUIO MHTEPECOB.

OTcrauBaTh CBOIO TOUKY 3pPEHUS, IPUBOIUTH APTyMEHTHI, IIOATBEPXKAAA UX (haKTaMH.
Pasnuuare B yCTHOM pedn MHEHHE, TOKA3aTEIbCTBA, TUIIOTE3HI.

Y4uThIBaTh pa3Hble MHEHUS U HHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;
Y4YUTBIBAIOT pa3HbIE MHEHUS U CTPEMSATCS K KOOPAWHALIMY PA3JIMYHbIX ITO3HIIVI B
COTPY/ITHHYECTBE

OcHOBHBIE
KJ1aCCHI
HEeopraHuyec-
KHUX
COCIMHEHHH.

JInuHOCTHEBIE

dopMupoBaTh Y4eOHO-I03HABATEILHBIN HHTEPEC K HOBOMY yU4eOHOMY MaTepHaly U
croco0aM pereHrs HOBOM 4acTHOM 3a/aun. BeicTanBaeT COOCTBEHHOE 11ETT0CTHOE
MHPOBO33PECHHE

BripaxaroT afgexBaTHOE TOHUMaHUE TIPUYKH yCIieXa U Heycrexa ydeOHOM
NesATeTbHOCTH. MOTHBALIMS U3ydeHUS TIPEIMETa XUMHUSI.

Pa3BuBaTh 4yBCTBO rOpJIOCTH 32 POCCUICKYIO XUMHUYECKYIO HAyKy. BricTanBaer
COOCTBEHHOE IIEJIOCTHOE MUPOBO33peHHe. OBIaieHne HaBbIKAMH JJIs TPAKTUUECKOU
JeATEeIIbHOCTU. BhIpakaroT afjekBaTHOE MOHUMAaHUE IPUYMH yCIIeXa U HeycIexa
y4eOHOH e TETHbHOCTH

[IpenmetHBIE

Hcnons30Bath Mpu XapaKTEPUCTUKE BEIIECTB MOHATHUS: «METAJIIB», «IIJIACTUYHOCTD,
«TETUTONIPOBOTHOCTEY, «IJIEKTPOIPOBOJTHOCTDY, «HEMETAILIBIY, «aJUIOTPOTIHS,
«aJUIOTPOITHBIE BUAOU3MEHCHHUS, WU MOIU(PUKALIANY;

OIMCBLIBATH ITOJIOKEHHE DIIEMEHTOB-METAIIOB U DJIEMEHTOB-HEMETAIIOB B
[Tepuonnueckoit cucreme xumuueckux snemeHToB . . Menneneena;
KJIacCU(DUIIMPOBATH MPOCTHIC BEIIECTBA HA METAJIJIBI U HEMETAJIJIbI, SJICMEHTHI,
OTIPEeNIATh MPUHAICKHOCTh HEOPTraHMUECKUX BEIIECTB K OJJHOMY U3 U3yYEHHBIX
KJIACCOB — METAJIJIBI U HEMETAJLIBI,

JIOKa3bIBaTh OTHOCUTEIBHOCTD JICJICHUS MTPOCTHIX BEIIECTB HA METAJLJIBI K HEMETAJLIIBI,
XapaKTepPH30BaTh 00IIKe (PU3NUECKUE CBOMCTBA METAILIIOB;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXAY CTPOCHHEM aTOMa U
XUMUYECKOM CBSI3bI0 B MPOCTHIX BEILIECTBAX — METAJUIAX U HEMETAJUIAX;

00BSACHATH MHOTO0Opa3He MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, Kak ajlIOTPOIHS;
OTIHMCHIBATh CBOMCTBA BEIIECTB (HA MPUMEpaxX MPOCTHIX BEIIECTB — METAJUIOB U
HEMETAJIJIOB);

coOIroaTh MpaBuiIa TEXHUKH 0€30MaCHOCTHU MPY MPOBEACHUH HAOIIOICHUN 1




71a00PATOPHBIX OTIBITOB;

HCIIOJIb30BATDh IIPU PCHICHUU PACUYCTHBIX 3a4a4 IMMOHATUA KKOJIMYCCTBO BCUICCTBAY,
«MOJIbY, «ITOCTOSTHHAsE ABOTAPO», «MOJISIpHASI Maccay, «MOJISIPHBIA 00bEM T'a30B»,
«HOPMAJIbHBIC YCIIOBUS,

IMPOBOAMTDH paCHYCThI C UCIIOJIB30BAHUCM MHOHSITUH: «KOJUIECTBO BCUICCTBA», «MOJISIPpHAA
Maccay, «MOJIIPHBIA 00bEM Ta30B», KIIOCTOSHHAS ABOTAPOY.

Meranpeamer-
HEIE

CocTaBiATh KOHCIIEKT TEKCTA;

CaMOCTOSATETHHO UCTIOJIE30BATh HETIOCPEICTBEHHOE HAOIIOICHHE;

0(OPMIISITH OTYET, BKIIOYAIOIIHIA OTIICAHUE HAOIIOJICHNSI, €T0 PE3YJIbTaTOB, BEIBOIOB;
BEITIOJIHATE IOJTHOE KOMIUIEKCHOE CPABHEHHE, CPABHEHHUE TI0 aHAJIOTHH

KommyHukaTus
HbIE

®opmynrpoBaTh COOCTBEHHOE MHEHUE U MO3ULIMIO; Y UUTHIBATh Pa3HbIE MHEHUS U
MHTEPEChI 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO; YMEHUE COTPYIHNYATh C YUUTEIEM
B ITOUCKE U cOope nHPOpMaIUH, CIYyIIaTh €ro. ApryMEHTUPYIOT CBOIO MO3UIUIO U
KOOPJIUMHUPYIOT €€ C MO3UIUU TApTHEPOB B COTPYJHUYECTBE YUHUTHIBAIOT pa3HbIE
MHEHUS U CTPEMSATCS K KOOPAMHALIUU PA3IUYHBIX MIO3UIIUNA B COTPYTHUYECTBE.
Pa3pemenne koHdnukTa. YnpapiaeHue MoBEACHUEM TapTHEpPa. YYacTBYIOT B
KOJUIEKTUBHOM OOCYXIAEHHH MPoOeM, POSBIIAIOT aKTUBHOCTh BO B3aUMO/ICHCTBUH [Tt
peleHns] KOMMYHUKAaTUBHBIX U TI03HABATENIbHBIX 33Ja4, YUYUTHIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPAWHAIMY PA3JINYHbIX O3ULUI B COTPYIHUUYECTBE

[Tepuouuec-
KUM 3aKOH U
nepuoinyec-
Kas cucremMa
XUMHYECKUX
DJIEMEHTOB
. W.
Menneneena.
Crpoenue
aroMa

JIM4HOCTHEBIE

BricTpanBaeT cOOCTBEHHOE IIEI0OCTHOE MUPOBO33PEHUE

®dopMHpOBaHUE OTBETCTBEHHOTO OTHOIICHHUS K YICHUIO UCTIONB3Ys CIIEIUAIBHO
1oJI00paHHbIe CPEICTBA. YMEHHE OLICHUTh CTETICHB yCIIeXa WM HeycIieXa CBOeH
NesaTenbHOCTH Pa3BuTHe BHYTPEHHEH TO3HIINY IIKOJIEHUKA Ha YPOBHE TIOJIOKHUTEIBHOTO
OTHOIIEHHUS K IKOJIE, TOHUMaHHsI HEOOXOIMMOCTH YUEHUS, BBIPAKCHHOTO B
npeoOiaaHuy y4eOHO-TT03HABATEILHBIX MOTUBOB U MPEIIIOYTCHUH COIIHATIBHOTO
crioco0a OIEHKH 3HaHUI; BripaXkaroT ajjlekBaTHOE MOHMMAHHUE PUYUH yCIIeXa U
Heycrexa y4eOHOU JAeSTeIbHOCTH. Y MEHHE OIICHUTh CTETICHb yCIeXa WM HeycIexa
CBOCH JICATEIILHOCTU. BhIpakaroT ajieckBaTHOE IIOHUMAaHUE MPUYUH yCIIeXa U Heycrexa
y4eOHO JIeATEILHOCTH.

[IpenmerHbIe

HCITOJIb30BATh IIPHU XaAPAKTCPUCTHUKE BCIICCTB ITOHATHSA: KCTCIICHDb OKUCIICHUSY,
(BAJICHTHOCTb», KOKCHUABID», KOCHOBAHU», «KIICIIOYN», KKAUCCTBCHHAA PCAKIUAY,
CMHOUKATOP», KKHUCJIOTBID», «KKUCJIOPOACOACPIKAIINUEC KUCIIOTBI», «6eCKI/ICJ'IOpOI[HI>Ie
KHUCIIOTBI», «KKUCJIOTHAA CpCaa», «ICJIOUHAd Cpcaar, «HeﬁTpaﬂbHaﬂ cpeaa», «aiKajia
pH», «COJIN», «aMop(beIe BCHICCTBA», KKPUCTAINICCKUC BCIICCTBA», «KKPUCTAJI-
JIMYCCKas pCUICTKa», «MOHHAs KPUCTAJUIMYCCKAA pCIICTKA», «KaTOMHAsA KPUCTAJUINYCCKAA
PEHICTKA», «KMOJICKYJIApHAst KPUCTAJUIMYCCKAsA PCIICTKA», «MCTAJIJIMICCKAA




KPUCTAJNTNYECKAs PEIIETKa», «CMECH;
KJaccu(UIMPOBATH CI0KHbIE HEOPraHUYECKUE BEIECTBA MO COCTABY HA OKCU/IBI,
OCHOBAHMS, KUCIIOTHI U COJIM; OCHOBAHHMSI, KUCJIOTHI M COJIM [0 PACTBOPUMOCTH B BOJIE;
KHCJIOTHI IO OCHOBHOCTH U COAEP>KaHUIO KUCIIOPOJIa;

OTIPENIENATh MPUHAIIC)KHOCTh HEOPTaHUYECKHUX BEIIECTB K OJHOMY M3 U3yYSHHBIX
KJ1acCOB (OKCH/IBI, JIETy4YHE BOJAOPOIHBIC COCTMHEHNUS, OCHOBAHUS, KHCIIOTHI, COJIN) TI0
opmyure;

OTIMCBHIBATH CBOWCTBA OT/ENBHBIX MPEACTABUTENCH OKCHIOB (HA IPUMEPE BOIBI,
YIJIEKUCIIOTO Ta3a, HEralleHO! U3BECTH ), JIETYUHX BOJOPOAHBIX COEIMHEHUH (Ha
MpUMepe XJIOPOBOJOPOAa M AMMHUAKa),0CHOBAHMIA (Ha TpUMepe THAPOKCHIOB HATPHS,
KaJiusl ¥ KajiblMs), KUCIOT (Ha PUMepPe CEPHOI KUCIIOTHI) U coJiel (Ha mpuMepe XJIopu-
Jla HaTpHs, KapOoHaTa Kajblus, ocdaTta KanbLus);

OTIPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATH (POPMYIIBI OKCHUIOB, OCHOBAaHUH, KHCIIOT M COJIEH 1O BaJICHTHOCTSIM M
CTETICHSIM OKHCJICHHUS DJIEMEHTOB, a TAKKe 3apsaM HOHOB, YKa3aHHBIM B TaOIIUIIE
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIEH;

COCTaBJISITH Ha3BaHMsI OKCUIOB, OCHOBAHHIA, KUCIIOT U COJICH; CPAaBHUBATH BaJICHTHOCTh
Y CTETIeHb OKUCIICHUS; OKCUIBI, OCHOBAHUS, KHCIOTHI M COJIU IO COCTAaBY;
UCIOJIb30BaTh TAOIUIly PACTBOPUMOCTH JUIsl ONIPEAEIEHUS] PACTBOPUMOCTH BEIIECTB;
yCTaHaBJIMBATh T€HETHUUYECKYIO CBSI3b MEX]Iy OKCHJIOM U THIPOKCUAOM U HA000POT;
[IPUYMHHO-CIICICTBEHHBIE CBSI3U MEX]ly CTPOCHHEM aTOMa, XUMUYECKOH CBSI3BIO U
TUIIOM KPUCTAJIMYECKON PEHIETKH XMMHUUYECKUX COEANHEHMIH;

XapaKTepU30BaTh AaTOMHBIE, MOJIEKYJIIPHbIE, HOHHbIE METAJUIMUECKUE KPUCTAIUINYECKHE
PELLEeTKH; cpely pacTBOpa ¢ MOMOIIbIO IKajbl pH;

IPUBOJUTH MPUMEPHI BEIECTB C Pa3HBIMU TUIIAMU KPUCTAILIMYECKOHN PEILeTKY;
IPOBOJUTH HAOJIOAEHUS 32 CBOMCTBAMHU BEIIECTB U ABJICHUSAMH, IIPOUCXOAALIUMHU C
BEIIECTBAMU;

coOuroaTh MpaBuiia TEXHUKU 0€30MIaCHOCTH IIPU MPOBEICHUH HAOII0AEHU U OTIBITOB;
UCCIIe10BaTh Cpejly pacTBOpa C MOMOILBIO HHANKATOPOB; SKCIIEPUMEHTAIBHO Pa3IyaTh
KUCJIOTBI M LIEJIOYH, M0JIb3YACh UHIAUKATOpaMH;

UCIOJIb30BATh MPHU PEIIEHUH PAaCUETHBIX 337a4 MOHITUS «MaccoBasi JOJIS 2JIEMEHTA B
BEIIIECTBE», «MAccOBas J10JI PACTBOPEHHOTO BEILECTBA», «0ObEMHAs J10JIs
ra3o00pa3HOro BEIIECTBAY;

IPOBOJUTH PacyeThl C UCIOIb30BAHUEM MTOHATUH «MaCcCOBast 10JIs JIEMEHTA B
BEIIIECTBE», «MAccoBas J10JI1 PACTBOPEHHOTO BELIECTBA», «0ObEeMHas J10JIs
ra3000pa3HOro BEIIECTBAY.

Meramnpeamer-
HBIE

COCTaBJIATH HAa OCHOBE TCKCTA TaGJlI/II_IBI, B TOM YHUCJIC C IPUMCHCHUCM CPCIACTB I/IKT,
0 pPYKOBOJACTBOM YUHUTCIIAA MPOBOANUTH OITIOCPCAOBAHHOC Ha6J'IIOI[CHI/IC, O(I)OpMJ'IHTL




OTYEeT, BKIIOYAIOLINI ONMCAaHNE HKCIIEPUMEHTA, €T0 Pe3yabTaToOB, BHIBOJIOB;
OCYIIECTBIISATH HHAYKTUBHOE 00001IeHNE (OT €AMHUYHOTO JIOCTOBEPHOTO K 00IIEeMy
BEPOATHOCTHOMY), T. €. OTIPEAEIATH OOIIME CYIIeCTBEHHBIE PU3HAKY JIBYX U OoJjiee
00BEKTOB M (PUKCHPOBATH MX B (JOPME MOHATHUS HITH CYXKIACHUS;

OCYIIECTBIISTH IeAYKTUBHOE 0000IIeHne (T0IBEACHUE SMHUYHOTO JOCTOBEPHOTO TO/T
00111e€ TOCTOBEPHOE), T. €. aKTyaJIM3UPOBATh MOHITUE WU CYXJEHUE, U OTOXKIECTBIIATh
C HIM COOTBETCTBYIOIIHE CYIIECTBEHHBIC IPU3HAKU OJTHOTO WK 00Jiee 0ObEKTOB;
OTIPENIENATH ACTEKT KiacCu(UKaIIH;

OCYIIECTBIISTH KIacCH(PHUKAIIHIO;

3HATh M MCIOJIB30BATh PAa3IMYHBIC ()OPMBI TIPEACTABICHHUS KIacCu(DUKAITUH.

KommyHukaTus
HbIE

YMeHHe coTpyIHUYaTh C yUUTENIEM B TIOUCKE U cOope nH(GOpMAIINH, CIYIIATh €To.
ApPryMEHTHPYIOT CBOIO MO3ULIMIO U KOOPAUHHUPYIOT €€ C TIO3UIMK TapTHEPOB B
COTpYIHHYECTBE, (POPMYIUPYIOT COOCTBEHHOE MHEHHE U TIO3UITHIO, 33/1af0T BOIIPOCHI,
CTOSAT MMOHATHBIC JIA MMapTHEPA NOHATUA. Y4auTLIBaoT Pa3HBIC MHCHUA U CTPEMATCA K
KOOPAMHAIIMY PA3JIMYHBIX MTO3UIHN B cCOTpyaHNYeCTBE. COBEPIIEHCTBOBATH YMEHHE
A0TrOBApHBaTLCA U IMTPUXOJUTH K o61ueMy PECUICHUIO B COBMECTHOU JCATCIIbHOCTH,
Pa3BuBaTh yMeHHE MPOAYKTUBHO pa3periarh KOH(PIMKTH Ha OCHOBE yueTa HHTEPECOB U
MO3HIINI BCEX €T0 YYACTHUKOB; YMEHHUE COTPYIAHUYATH C YIUTEIEM B TIOUCKE U cOope
nH(pOpMaIIUH, CIYIIATh €ro. YYacTBYIOT B KOJUICKTUBHOM OOCYXKJICHHH MPOOIIeM,
MPOSIBJISIFOT aKTUBHOCTH BO B3aWMOJICHCTBHU ISl PEIICHUS] KOMMYHUKATHBHBIX U
MO3HABATEJIbHBIX 331a4:

e [InanupoBaHue NPaKTUYECKOI paboTe MO MpeaMeTy
e Pazpemenue koH(IUKTA
e VmpaBieHue MOBEJACHUEM TapTHEPa

DopmynupyeT cOOCTBEHHOE MHEHHUE U MTO3ZUIUIO

XumMuueckas
CBSA3b.
OxucanTeIb-
HO -
BOCCTaHO-
BUTEILHBIC
peaKkiuu.

JImunocTHEIE

OBJ'Ia,Z[eHI/Ie HaBBIKaMH JJIA HpaKTquCKOﬁ ACATCIbHOCTHU

BricTanBaeT coOCTBEHHOE HEJIO0CTHOC MHUPOBO33PCHUC

PazButue BHYTpCHHCﬁ MO3UIIMN Ha YPOBHC MOJIOKUTCIIbHOTO OTHOIICHUA K IIKOJIC,
ITIOHUMaHUusA HCO6XOI[I/IMOCTI/I Y4CHU:, BBIPAKCHHOI'O B HpeO6J'IaI[aHI/II/I yqe6Ho-
IO3HABATCJIIbHBIX MOTHUBOB H IIPCAINIOYTCHHNH COLIHNAJIbLHOI'O crocoba OLICHKHU 3HaHHI>i;
BLIpa)I(aIOT AICKBATHOC ITOHUMAHUC ITPUYIHNH YCIICXa U HCYCIICXa yqe6H0171 ACATCIBHOCTH
(DOpMI/IpOBaHI/IC OTBCTCTBCHHOI'O OTHOUICHU K YUICHUIO UCIIOJIB3Yd CIICHIUAIEHO
HO,Z[O6paHHLIC cpeacrna. YMeHHe OlICHUTh CTEIICHb ycCriexa Ui HCYCIICXa CBOEM
JIesITeNLHOCTH BricTanBaet COOCTBEHHOEC LEJIOCTHOC MUPOBO33PCHUC

[IpenmerHbIe

KHaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUEC PCAKINHU 10 YUCITY U COCTABY UCXOAHBIX BCUICCTB U
INPOAYKTOB pCaAKIIMU; TCIIJIIOBOMY B(I)Q)CKTY; HAIpaBJICHUIO NIPOTCKaHUA PCAKIINH




YUYaCTHUIO KaTalu3aTopa;

MCIOJIB30BaTh TAOIUIly PACTBOPUMOCTH JUISI ONIPEETICHNS BO3MOKHOCTH IPOTEKAHHS
peakiuii oOMeHa; AIEKTPOXUMUYECKUN PsiJl HANPSDKEHUH (AKTUBHOCTH) METAJUIOB JUIS
OTIPE/IENICHUS] BO3MOKHOCTH NPOTEKAHUSI peaKLUil MEKy MeTaJlJIlaMU U BOJHBIMU
pacTBOpaMu KUCJIOT U COJIEH;

HAO0JIIOIaTh W ONUCHIBATH NMPU3HAKU U YCIOBUS TEUCHU S XUMUYECKUX PEAKIUH, JAeNaTh
BBIBO/IbI HA OCHOBAaHUH aHAIN3a HAOIIOICHHI 32 SKCIIEPUMEHTOM;

MPOBOJIUTH PACUYETHI 0 XUMUUECKUM YPaBHEHUSIM Ha HAX0XKICHUE KOJIMYECTBA, MACChI
WM 00beMa MPOJTyKTa PEAKIIUH 110 KOJIMYECTBY, Macce MM 00beMy UCXOTHOTO
BEIL[ECTBA; C UCIIOJIb30BAHUEM MOHATHSI «I10JI51», KOTJIa HCXO/IHOE BEIIECTBO JIAHO B BUJIE
pacTBopa C 3aJJaHHO MacCOBOM JI0JIEN pacTBOPEHHOTO BEIIECTBA WA COJEPKUT
ONPENETIEHHYIO JTOJIIO MPUMECEH.

Meranpeamer-
HbIE

CaMOCTOSITENIBHO 0(DOPMIISATH OTUYET, BKJIFOUAIOLIUI OMKMCAaHUE SKCIIEPUMEHTA, €T0
Pe3yNIbTaTOB, BHIBOJIOB;

HCII0JIb30BaTh TaKOM BU MBICIEHHOTO (M1€aJIbHOTO) MOJIEIMPOBAHNUS, KaK 3HAKOBOE
MOJIeNTMpOBaHueE (Ha MpUMepe YpaBHEHUN XUMUYECKUX PEaKIIHii);

paznuyath 00beM U COAEpIKaHUE MOHITHIMA

pasnuyaTth poJOBOE U BUI0BOE MOHATHS;

OCYLIECTBJISITh POJIOBHJIOBOE OIIPEICIICHUE TOHATHIA.

KomMyHukaTus
HbIE

(bopMynUpyIOT COOCTBEHHOE MHEHHE U TIO3UIIMIO, 33JIaI0T BOMPOCHI, YUAaCTBYIOT B
KOJUIEKTUBHOM OOCYXIEHHH MPoOeM, MPOSBIIAIOT aKTUBHOCTh BO B3aUMOJICHCTBUH [Tt
pelIeHnss KOMMYHUKATUBHBIX U TO3HABATEIbHBIX 3a/1a4. YMEHHUE COTPYIHUYATD C
yUUTENEeM B MOUCKE U cOope nHpopMalnu, caymaTh ero. ApryMeHTUPYIOT CBOIO
MO3UIUIO U KOOPAUHUPYIOT €€ C MO3UIUU apTHEPOB B COTPYTHUYECTBE.
CogeplieHCTBOBaTh YMEHUE JIOTOBAPUBATHCS U MPUXOIUTH K OOIIEMY PEIICHUIO B
COBMECTHOH JiesiTeNIbHOCTH. Pa3BUBaTh yMeHHE MPOYKTUBHO pa3peiaTb KOHGIUKTHI HA
OCHOBE y4eTa UHTEPECOB U MO3UIIMI BCEX €r0 YYaCTHUKOB; YUUTHIBAIOT pa3Hble MHEHUS U
CTpEeMATCS K KOOPIUHAIIMH PA3THYHbIX TO3UIUI B cOTpyaHuYecTBe. DopMynupyer
coOCTBEHHOE MHEHHUE U MO3UIIUIO.

PactBOpenue.
PacTtBOpBI.
CaoiicTBa
pacTBOpOB
AJEKTPOJIUTOB

JImunocTHEIE

OBnaseHre HaBbIKAMU 711 IPAKTUUYECKOM IeATENbHOCTH. BricTpanBaeT coOCTBEHHOE
LIEJIOCTHOE MUPOBO33pEHUE. BhIpakatoT aJIekBaTHOE IOHMMAHUE IPUUKH yclexa 1
Heycrnexa yueOHOH 1esaTenbHOCTH.

Pa3BuTHe BHyTpeHHEHN NMO3UILIMU HIKOJIbHUKA Ha YPOBHE MOJOKUTEIBHOTO OTHOLIEHUS K
IIKOJIe, TOHUMAaHUsI HEOOXOAMMOCTH YUCHHUSI, BRIPAXKEHHOTO B Mpeo0IajaHiy yaeOHO -




MO3HABATEIbHBIX MOTUBOB U MPEANOYTEHHH COLUAIBHOTO CIIOC00a OLIEHKU 3HAHUM;
YYBCTBO T'OP/IOCTH 32 POCCUHCKYIO XMMHUECKYIO HayKy. BbIpakatoT afgekBaTHOE
MMOHMMaHUEe MPUYHUH yCIieXa U HeycIiexa yueOHOH esITeTbHOCTH.

[IpenmetHbIE

HUCIIOJIB30BATh HpPI XapaKTepI/ICTI/IKC HpeBpaHIGHI/If/'I BCIICCTB ITIOHATHUA: <<paCTBOp>),
«OQIEKTPOJUTHYECKAS JUCCOLHAIY, «IJIEKTPOITUTHD, «HEIIEKTPOIHUTHI», «CTEIIECHb
Jucconuanumny, «CHJIbHBIC E)JIGKTpOJII/ITBI)), <<cna61>1e SHGKTpOJII/ITI)I)), «KaTHUOHBI»,
«aHHOHBI», KKUCIOTHD», «OCHOBAHUS, «COJINY», KAOHHBIC PEAKIIUN,
«HECO0JICOOPA3YIOIINE OKCHIIBI», «COJICO0PA3yIONINe OKCUIBI, «KOCHOBHBIC OKCUIBI,
«KUCJIOTHBIE OKCUJIBI», «CPEHUE COJINY, KKUCIIBIE COJIHY, «OCHOBHBIE COJIN,
«FGHGTI/ILIGCKI/H\/JI pS[)I)), «COKHUCIINTCIBHO-BOCCTAHOBUTCIIBHBIC peaKHI/II/I», «OKHCIIUTECIIB)),
«BOCCTAaHOBUTEIIbY, «OKHCIICHUE), KBOCCTAHOBJICHHE;

OTHCHIBATh PACTBOPEHUE KaK (PU3NKO-XUMUYECKUI MPOIIeCC;

I/IJ'IJ'IIOCTpI/IPOBaTB anMepaMH OCHOBHBIC TTIOJIOKCHU A TeOpI/II/I SHGKTPOHHTHqGCKOfI
JUCCOITUAITNN; TECHETHYECKYIO B3aMMOCBS3h MEX/Ty BeIlecTBaMH (ITPOCTOE BEIIECTBO —
OKCHJT — THUAPOKCHU]T — COJIb);

XapaKTepI/ISOBaTI) O6HH/I€ XUMHUYCCKUC CBOfICTBa KHUCJIIOTHBIX U OCHOBHBIX OKCHIOB,
KHCJIOT, OCHOBAHHM U COJIEN C MO3UIUI TEOPHUH IEKTPOJIUTUYECKON JUCCOLMALINH;
CYIIIHOCTB 3JIEKTPOIUTAYECKON AUCCOIMALIMK BEIIECTB C KOBAJICHTHOM MOJISIPHOW U
MOHHOUW XUMHYECKOU CBSI3bI0; CYIITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINA;
MIPUBOIUTH IPUMEPHI PEAKIIUiA, TTOATBEPIKIAIONNX XUMUUECKHE CBOMCTBA KUCIOTHBIX 1
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBaHUH M COJICH; CYIIIECTBOBAHUE B3aMMOCBSI3H MEK Y
OCHOBHBIMH KJIaCCaMU HEOPTraHWYECKUX BEIIECTB;

KJIaCCU(DUIIMPOBATH XUMHUUYECKHUE PEAKIIMH TI0 «M3MEHEHHIO CTEIICHEH OKUCIICHUS
3JIEMEHTOB, 0OPa3YIOIINX pPEarupyroIIrue BeIeCcTBay;

COCTaBJISITh YPAaBHEHUSI DJICKTPOTUTHICCKON TUCCOIUAIINN KUCIIOT, OCHOBAHHUM M COJICH;
MOJICKYJISIPHBIC, TIOJHBIC U COKpPAIIEHHbIC HOHHBIC YPABHEHUS PEAKIIMHA C Y9acTHEM
ANEKTPOJIUTOB; YPABHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIINA, UCIIOB3YS
METO/I AJIEKTPOHHOTO OanaHca; ypaBHEHUS PEaKIUil, COOTBETCTBYIOIIMX MOCIIE-
JIOBATEIBLHOCTH («IIETIOYKE)) IPEBPAIICHHH HEOPTAaHMYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB;

OTIPENIETATh OKUCIUTENh M BOCCTAHOBHUTEIIb, OKUCIICHUE U BOCCTAHOBJICHUE B
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMSIX;

YCTaHaBJIMBATh PUYUHHO-CIIEJICTBEHHbIE CBA3U: KJIACC BEUIECTBA — XUMUUYECKHE
CBOICTBA BEIISCTBA,

HAOII0aTh U OMUCHIBATH PEAKITUH MEXKY dJEKTPOIUTAMH C MTOMOIIBIO €CTECTBEHHOTO
(pyccKoro Wi pOJHOTO) SI3bIKA U SI3bIKA XUMUMY;

MPOBOJIUTH OMBITHI, HOATBEPKIAIOLINE XUMUYECKHAE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYeCKUX BEIECTB.




Meranpeamer-
HEBIE

JIeNIaTh IOMETKH, BBITUCKHU, LIUTHPOBAHHUE TEKCTA;

COCTaBJIATH JOKJIAJl; COCTABJIATH HA OCHOBE TEKCTA rpaMKu, B TOM YHCIIE C IPUMEHe-
HueM cpencts UKT;

BJIAJICTh TAKUM BUJOM H3JI0KEHUS TEKCTA, KaK PaCCyXICHUE;

UCII0JIb30BaTh TAKOW BUJI MBICJIEHHOTO (M1€aIbHOTI0) MOJIEIMPOBAHUS, KaK 3HAKOBOE
MOJIeJIMpOBaHue (Ha MpUMeEpPe YPaBHEHUHN peakIuii JUCCOIMAIINN, HOHHBIX YPaBHEHUN
peaxkuuii, OKHCIEHUA-BOCCTAHOBIICHNS );pa3inyaTh KOMIIOHEHTHI JOKa3aTeIbCTBA (TE3UC,
apryMeHTHI 1 (hOpMy JI0Ka3aTeIIbCTBA);

OCYUIIECTBJIATh NIPSAMOE UHAYKTHUBHOE JI0KA3aTENbCTBO.

KommyHukaTus
HbIE

VY4acTBYIOT B KOJUIEKTUBHOM OOCYXKIEHUH NMPOOIEM, IPOSBIISAIOT aKTUBHOCTh BO
BSaHMOHGfICTBHH JJId pCHICHHA KOMMYHUKATUBHBIX W ITO3HABATCIIBHBIX 3a1a4. VYMmenne
COTPYIHMYATH C YUUTENIEM B MOUCKE U cOOpe nHPOPMAIIHH, CTYIIATh €ro.
ApPryMEHTHPYIOT CBOIO MO3UIUIO U KOOPAWHUPYIOT €€ C MO3ULIAN ITAPTHEPOB B
COTPYAHHUUICCTBE. VYYUTEIBAIOT Pa3HBIC MHCHHUA U CTPEMATCA K KOOpJAWHAIIUU PA3JIMYHBIX
H03I/IHI/II\/’I B COTPYAHHUYCCTBCE. COBepH_IeHCTBOBaTI) YMEHHUE JOTOBApHUBATHCA U MMPUXOJIUTH
K 001IIeMy pEIIeHUI0 B COBMECTHOM JiesiTeNbHOCTH; Pa3BuBaTh yMeHUE MPOIYKTUBHO
paspemiatb KOH(QIMKTHI HA OCHOBE y4€Ta HHTEPECOB M MO3UIIMI BCEX €r0 YUaCTHHUKOB;
VY4acTBYIOT B KOJUIEKTUBHOM OOCYXKIEHUH NMPOOJIeM, IPOSBIIAIOT aKTUBHOCTh BO
B3aUMO/JICHCTBUM JIJIs1 pELICHUs] KOMMYHUKATUBHBIX U MIO3HABATEIbHBIX 33/1a4.
[InannpoBaHue IPAKTUIECKON PabOTHI IO IPEeAMETY. YTIpaBiIeHUE TTOBEACHHEM
naptHepa. opmynupyeT coOCTBEHHOE MHEHUE U no3ulinio. Pa3penienre koHdIMKTA.
DopmyaHpyeT COOCTBEHHOE MHEHHUE U MTO3UIUIO

Conep:xanue y4eOHOro npeamera

Ne i/t

Pa3nen, Tembl yueOHOro Kypca Koan4ecTBo DopMBbI KOHTPOJIA

4acoB Ha
paszjaen

BBenenue. IlepBoHavyanbHble XMMUYECKUE TOHATHS 16 Tecr, IIpoBepounas pabota, camocTosiTenbHas paboTa,

[Tpaktuueckas pabora, KontponbHas paboTa.

Bakneimue nmpencTaBUTENN HEOPraHMUECKNX BEILIECTB. 16 Tecr, IIpoBepounas pabota, camocTosiTenbHast padoTa,
KonnuecTBeHHBIE OTHOIIEHMSI B XMMUH. [Tpaktuueckas pabora, KontposnbHas paboTa.

OCHOBHBIC KIIACCHI HEOPTaHNYCCKUX COCIUHEHUH. 8 TCCT, HpOBepO‘IHaH pa60Ta, CaMOCTOATCIIbHaA pa60Ta,

[Tpaktuueckas pabora, KontponbHas paboTa.




4 [leprnoanyeckuii 3aKOH U EPUOTUYUECKAS CUCTEMAa XUMHUYECKUX | 8 Tecr, IIpoBepounast pabota, camocTosiTesIbHasE paboTa,

anemenToB J[.M. MenneneeBa. CtpoeHue aToma. [Tpaktuyeckas padora, Kontponbhas paboTa.
5 Xumuyeckasi cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC 8 Tecrt, [IpoBepounas pabota, camocTosiTeNbHas paboTa,

peakuuu [Tpaktuyeckas padora, Kontponbhas paboTa.
6 XUMHUYECKUE PEAKIIUU U XUMUYECKUE YPAaBHEHUS 12 Tecrt, [IpoBepounas paboTa, camocTosiTelIbHas paboTa,

[Tpaktuueckas padora, KontponbHas paboTa.
Ilepeuensb mpakTH4YecKux pador.
Ne n/m TeMa KosmyecTBo yacos
1 [TpakTnueckas paborta Nel «IIpaBuia 6€30MacHOCTH M HEKOTOPBIE BUJIbI paOOT B KAOMHETE XUMUMY. 1
2 [IpaxTueckas pabora No2 «Habmronenue 3a ropsiiiei cBe4oi» 1
3 [TpakTuueckas padorta Ne 3 «AHaJIU3 TOYBBD 1
4 [TpaxTnueckas pabota Ne 4 «Ilosnyuenue, cobrpanue 1 pacrio3HaBaHHE KUCIOPOIay. 1
5 [Tpaktuueckas padota Ne 5 «Ilomyuenue, cobnpanne u pacro3HaBaHUE BOJIOPOJIA». 1
6 [Tpaktuueckas padota Ne 6 «[IpuroToBiieHre pacTBopa ¢ 3aJaHHOM MacCOBOM JI0JIel PaCTBOPEHHOTO 1
BEIIECTBA.»
7 [IpakTueckas paborta Ne 7 PenieHne skciepuMeHTalIbHbBIX 3a/1a4 110 TeMe «OCHOBHBIE KIIacChl 1
HEOPraHUYECKUX COCAMHEHUI».
KanennapHo-temaTuyeckoe nNJaHUPOBaHUe
Ne Tema Hara | [IpenmeTHble KOMIIETEHIIUN Bun yueonoii KOHTPOJIb MarepuajibHoO-
AeATeJbHOCTH TeXHUYecKoe
ol0ecrieyenmne
1u. Paznen | I[IEPBOHAYAJIBHBIE XUMUYECKHUE
TIOHATHA
1 [Ipeamer xumuu. 1.09 3HATh/TIOHUMATh -XUMHYECKUE TTOHITHS: Y4eOHo- Tect 1o DIEeKTPOHHOE MpHU-
Poutb Xumnu B sKU3HU BeniectBo, Marepua, XMuMUYECKUE SIBJICHHUS, [O3HaBaTeJbHasA | [IpaBUiIaM JOKeHue K y4eOHu-
uenosexa (1) cBOlicTBa BellecTB. § 1 YMeTh onpenensrs: TEXHUKHA Ky 8
TBEPAOCTE 110 1Kaze Mooca 6esonacHoctn | https://resh.edu.ru/su

bject/lesson/1521/sta
rt/
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Mertomp! H3y4eHus 6.09 | 3HaTb/MOHMMATH -XUMHUYECKHE TOHATHUS: VYuebHo- ®poHTanbHas https://www.youtube
XuMuH. (2) HaOJIF0ICHNE, XUMHUYECKHIT SKCIICPHUMEHT, Tno3HaBaTeNnbHas | Gecena, ompoc | .com/watch?v=AYsp
MO/ICTIMPOBAHUE, XUMUYECKAsi MOJICNIb. Y METh -IRZ4sE
OTIPENIENATh: IPOCTHIC U CIIOKHBIE BEIIECTBA.
ArperatHble 8.09 3HaTh/IOHUMATD ~XUMHUYECKUE TTOHSITHS: VY4eOHo- TECT DNEeKTpOHHOE
COCTOSTHHSI BEIIIECTB. ra3o00pa3Hoe, KUAKOE, TBEPIOE COCTOSIHNE NIO03HABaTEJIbHAS NPUIOKEHHUE K
3 BEIIECTBA. YMETh -ONPEENIATh: CBOWCTBA BEIECTB yueOHHUKY 8 KII
10 UX arperaTHOMY COCTOSIHHIO.
[Tpaktuyeckas padora | 13.09 | Ymerp oOpamaTbcst ¢ XAMUYECKOH MOCYION 1 Konnexrusnas, | Ilpaktuueckas | Habop xumuyeckoii
Nel «IlpaBuna 6e30- 1a60paTOPHBIM 000PYIOBAHUEM. uccleioBarenb- | padbora MOCY/IbI, MEJI,
ITACHOCTH U HEKOTO- cKast ¢unbTp, COUTPOBKA
pbie BUJIbI paboT B
KaOWHETe XUMUN.
[MpakTrueckas padota | 15.09 | YMerb oOpamaThes ¢ XUMUYECKON TIOCYION U KomnexrusHast, | [Ipakrtuueckas | https://www.youtube
N2 «Habnronenne 3a J1ab0paTOPHBIM 000PYI0BAHHEM WccleoBarelb- | pabora .com/watch?v=5v84
ropsiiei cBevoin» CKast K_ZgW8Amnapadu-
HOBasl CBEYa, CTAKaH,
Tyma
®wusnueckue sBiieHust | 20.09 | 3HaTh/MOHUMATh XUMHYECKHE TOHSATHS: VYuebHo- [TpoBepouHas https://resh.edu.ru/su
— OCHOBA pa3/ie/ICHU TOMOTEHHBIE U F€TEPOreHHbIE CMECH, PU3UUYECKHE | mo3HaBaTeNbHas | paboTa bject/lesson/1522/sta
cMeceii B xumun (4) SIBJICHUS, TUCTHILIALNS, (PHIIbTpOBaHUE, rt/
BBINIAPUBAHNE, OTCTaANBaHHUE, XpOMaTOTrpadus.
YMeTh 00BSCHATH U UCIIOJIL30BATH HA MPAKTUKE
pa3HbIe CIIOCOOBI pa3/ieieHHsI BEIIECTB.
[IpakTnueckas paborta | 22.09 | 3HaTh U NOHUMATH CIIOCOOBI aHATIN3a CMECU KonnexktuBnas, | [Ipakruueckas nymna, Habop st
Ne 3 «AHanu3 nouBbI» (OYBBI), yMETb OOBACHATH U IPUMEHSTD uccienaoBarenb- | pabora ¢buipTpOBaHMs, BOJIA
HIOJTyYCHHBIC 3HAHHS Ha MPAKTHKE IS cKast
OTIpEeTICHUs] XapaKTEPUCTHK TTOYBBL.
ATOMHO- 27.09 | 3HaTh/MOHMMATH XUMUYECKOE MOHATHE: XUMHUYeC- | YueOHo- ®pontaneueid | https://resh.edu.ru/su
MOJIEKYJISIPHOE KUU AJIEMEHT. YMETh OOBIACHATH (PU3HUECKU NIO3HABATEIbHAS | OTIPOC bject/lesson/1486/sta

yueHHe. XUMHYCCKHE
aneMeHTHI (5)

CMBICJI ITOPAIKOBOT'O HOMEpa XUMHYCECKOI'O
OJICMCHTA, XapaKTCPHU30BaATb COCTAB aTOMOB

rt/
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9 3HAKU XUMUYECKUX 29.09 | YMeTh -COCTaBIATh: CXEMBI CTPOCHUS aTOMOB VYyebno- [IpoBepouHnas DJIEKTPOHHOE
JJIEMEHTOB. nepBbixX 20 3JIEMEHTOB B IEPHOJMYECKON CUCTEME - | TTO3HABATeIbHAsA | paboTa IPHIIOKEHUE K
I[Tepurouyeckast OOBSACHATE: (PU3MUYECKUI CMBICT HOMEPOB NIEPHOA, yueOHUKY 8 KII
Tabmmua 1.1 K KOTOPBbIM npuHaiexuT anement B [1ICXO J[.W.

Menzeneesa. (6) MeH ieneeBa, 3aKOHOMEPHOCTH M3MEHEHHMS! CBOMCTB https://resh.edu.ru/su
AJIEMEHTOB B TpeJieliaX MaJbIX TIEPHOIOB U bject/lesson/1486/sta
TJIABHBIX TIOATPYIIIL. rt/
10 XHUMHYECKHE 4.10 3HATHL/TIOHUMATE ~XUMHYECKUE TTOHSATHUS: Vuebuo- dpoHTaNTBHBIN https://resh.edu.ru/su
bopmyasl. (7) OTHOCHUTEJIbHAS aTOMHasl U MOJIEKYJIIpHAs Macca, HO3HaBaTeNbHAsA | OMPOC bject/lesson/1487/sta

xuMudeckas hopmysaa YMETh -OnpeaessiTh: rt/
KauyeCTBECHHBIM 1 KOJIUYECTBEHHBLIM COCTaB
BEIIIECTBA 10 XUMUYECKOH hopmyIie

11 | BameHtHocTs. (8) 6.10 | 3HATB/TIOHUMATH ~-XUMHUYECKUE TOHATHSL: VYuebHo- [TpoBepounas https://resh.edu.ru/su
MOCTOSHHAs ¥ IEPEMEHHAs BAJIEHTHOCTh, YMETh - | MOo3HABaTeNibHas | paboTa bject/lesson/1520/sta
ompeneniaTh: BajeHTHOCTE 37eMeHTa 1Mo Gpopmyiie; - rt/
COCTaBJIATDH: (JOPMYITY IT0 BAIIEHTHOCTH

12 XUMHYECKHE 11.10 | 3HaTH/IOHUMATH -XMMHYECKHE TTOHITHS: Vuyebno- Pemenmne https://resh.edu.ru/su
peaxtuu. (9) XUMHYECKasl peaKiys, KINacCHPUKaIis peaKiuii TO3HABATENbHAS | CHTYAlIMOHHBIX | bject/lesson/1519/sta

(’K30TEepMUYECKHE U SHAOTCPMUUYECKUE PEAKIIHH). 3a1a9 rt/

13 | Xumuyeckue 13.10 | 3HaTh/IOHUMATH -3aKOH COXPAHEHHUS MACChI YuebHo- Perrenue https://resh.edu.ru/su

ypasuenusi. (10) BEILECTB; YMETh - COCTABJIATh. YPABHEHUS N03HaBaTeNbHas | cuTyanuoHHex | bject/lesson/1519/sta
XUMHUYECKHX PEaKI[HiA. 3aj1a4 rt/

14 THUIBI XUMHYECKHX 18.10 | 3HATH/TIOHMMATH - XUMHUYECKOE IOHITHE: VYuebHo- Pemienue https://resh.edu.ru/su

peakiuii. (11) KJ1accu(UKaIus peakiuii YMeETh -ONpeaeIiaTh NO3HaBaTeIbHAsA | cuTyannoHHslx | bject/lesson/1519/sta
XAMHUYECKHE PEAKIMU 10 YUCITY U COCTaBY 3a1a4 rt/
MCXOJIHBIX U TIOJTYYCHHBIX BEIIECTB.

15 O6o06menne o Teme | 20.10 | AnekBaTHO OIIEHMBATH Pe3yIbTAaThl yUeOHOM KOJUIEKTHBHAs OpoHTAIBHBIN
«[lepBoHavabHBIC JIeSITEIbHOCTH, 0CO3HABATh NMPUYHHBI HEyCIIeXa U orpoc
XMMHYCCKHUC 00IyMBIBATh TUIaH BOCTIOJTHEHHUSI IPOOEIIOB B
TTOHSTHS.

3HAaHUAX U YMCHUAX.
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16 Kontponsnas padora | 25.10 | AnekBaTHO OLIEHHBATDH PE3YJIbTAThl y4eOHOU WumuBunyans- | KonTposbHas
Ne 1 mo Teme JeATeIbHOCTH, 0CO3HABATh IPUYHMHBI HEyCIeXa ’ Hasl paboTta
«IlepBoHayaNIbHBIC 00yMBIBaTh TJIAaH BOCIIOJIHEHUS MPOOEIIOB B
XAMHUHICCKUC 3HAHUSAX U YMECHHUSX.

MOHSTHS.
Pasnen 2. Basicnetiwue npedcmasumenu
Heop2aHu4ecKux eeujecms.
Konuuecmeennvie omnouwienus 8 xumuu.

17 | Bo3ayx u ero coctaB. | 27.10 | 3HaTh/MOHMMATH COCTAaB BO3/yXa. - XUMUYECKOE VYuebHo- https://resh.edu.ru/su

(12) MOHSITHE: 00BEMHAS JI0JI1 KOMITOHEHTA T'a30BOi I03HABATE bHASI bject/lesson/2446/sta
CMeCH. YMETh -OTpeNeNiaTh 00bEMHYIO JI0ITIO rt/
KOMIIOHEHTA Ira30BOM CMECH.
2u. 3HaTh: -XUMHYECKUE U (HU3HUUSCKHE CBOMCTBA VYuebHo- TEeCT https://resh.edu.ru/su
KHCIJIOPOJIa; YMETh: - XapaKTEpPHU30BaTh CBOMCTBA ITO3HaBaTeJIbHAS bject/lesson/2447/sta

18 Kucnopon (13) 8.11 KHUCJIOPO/JIa U €r0 MPUMEHEHHUE. rt/

19 [Tpaktruueckas padora | 10.11 | 3HaTh: -XUMHUYECKHE U PU3NUECKHE CBOMCTBA KonnextuBnas, | [Ipakruueckas [Tpubop Kupromku-
No 4 «ITonyuenue, KHUCJI0pOJIa; YMETh: - XapaKTepru30BaTh CBOMCTBA UCCIIEIOBATENL- | paboTa Ha, ITyCTOU COCY]I,
cobupanue u KHCII0pOJIa. CKast BOJIa, IIEPMAHIaHar
pacro3HaBaHue KAITHA, CIHPTOBKS,
KHCIIOPOIa».

TICIoMIast TyYHHKA
20 Oxcwusr (14) 15.11 | 3HaTh HEKOTOpHIEC BaKHEHIIINE OKCUIBI, YMETh YuebHo- ®ponraneueii | https://resh.edu.ru/su
COCTaBJIAITh HA3BaHHs OKCUJIOB IO UX GOpMy/IaM M | O3HABATENbHAS | OIPOC bject/lesson/2447/sta
(GOopMYITBI OKCHJIOB IO WX HA3BAHUSIM. rt/

21 Bomopon (15) 17.11 | YmMerb: -xapakTepru30BaTh XUMUYECKUI IIEMEHT Y4eOHo- [TpoBepouHnas https://resh.edu.ru/su
BOJIOPOJ; - COCTaBJISATh YPABHEHHUSI pEaKIi I03HaBaTeNbHas | pabora bject/lesson/3119/sta
XMUMHUYECKUX CBOMCTB BOAOPO/IA. rt/

22 [IpakTiueckas paborta | 22.11 | YMmeTh: -XapaKTepu30BaTh XUMHUECKUN AIIEMEHT KonnektuBnas, | [Ipaktuueckas [taTus, mpudop
Ne 5 «Ilomyyenue, co- BOJIOPO/I; - TIOJTy4aTh, COOMPATh U PACMIO3HABATH MICCIIEZIOBATENBC | paboTa Kupromikuna, MuHK,
OnpaHue u pacrosHa- BOJIOPOJ, - COCTABJIATh YPABHEHUS PEaKIUI Kast

BaHHUC BOJOPOaAA».

XHUMHUYECKHUX CBONCTB BOAOPOaa

CCpHasd KHUCJIOTA,
CTaKaH XMMHYECKUI
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23 | Kucnotsr (16) 24.11 | YMeTb - Ha3bIBaTh KUCJIOTHI; - XapaKTePH30BaTh VYueOHo- TEeCT https://resh.edu.ru/su
CBOMCTBA HEKOTOPBIX IIPEACTABUTEIICH KUCIIOT. II0O3HABaTEJIbHAS bject/lesson/2055/sta
rt/

24 | Comu (17) 29.11 | YMeTb - Ha3bIBaTh COJIU, COCTABIATH (HOPMYJIbI VYuebHo- ®ponTaneueiid | https://resh.edu.ru/su

COJIEH IO MX HA3BAHMSAM,; - IaBaTh XapaKTEPUCTUKY | [IO3HABATEIbHAsA | OIpPOC bject/lesson/2054/sta
HEKOTOPBIM MPEICTABUTENSIM COJICH, 3HATh UX rt/
3HAa4YCHUE B MIPUPOJIE U IS YEJIOBEKA.

25 KonnuectBo 1.12 3HATH/TIOHUMATH ~-XUMHUYECKUE IIOHATUS: MOJIb, VuebHo- Pemenue https://resh.edu.ru/su

Bemectsa. (18) MOJISIpHAsl Macca YMETh - BBIYUCIIAT: MOJIIPHYIO NO3HaBaTeNlbHas | cuTyannoHHBIX | bject/lesson/2063/sta
Maccy, KOJIU4EeCTBO B-Ba 3a1a4 rt/

26 | MounsipHblii 00bEM 6.12 | 3HaTB/IOHUMATH - XUMHUUYECKOE MMOHATHE: MOJISIP- VYuebHo- Pemenne https://www.youtube

razos (19) HBIH 00beM YMETh - BEIYHUCIIATH: M0 KOJTUYECTBY IIO3HABATENbHASA | CUTYallMOHHBIX | .com/watch?v=tlL zz
(Macce) ra3000pa3HOTo BENIECTBA €0 00bEM, 110 3aja4 mgNAzmg
00beMy Ta3000pa3HOTO BEIIECTBA €T0 KOJIUYECTBO
(maccy)

27 Pacuérsl o 8.12 3HATh MOHATHS «MOJIbY», «MOJISIpHAsI Maccay, VyebHO- Pemenne https://resh.edu.ru/su
XUMUYECKUM «MOJIAPHBIN 00bEM». YMETh BBIUUCIATH NO3HaBaTeIbHAsA | cuTyannoHHBIX | bject/lesson/2448/sta
ypasHenuam. (20) KOJIMYECTBO BEIIECTBA, MacCy, 00bEM I10 3amay rt/

U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce, 00beMy

28 Bona. OcHoBanwus. 13.12 | 3HaTh ¥ MOHUMATh KPYTOBOPOT BOJIbI B IIPUPOJIC, Y4ebHo- [TpoBepouHnas https://www.youtube

(21) YMETb JJaBaTh XapaKTEPUCTUKY CBOMCTBaM BO/IbI, H03HaBaTeNbHas | pabGoTa .com/watch?v=bQ5
OTIPEIEIIATH C MOMOIIBIO HHIUKATOPA IIEIOYHBIE D-Dwlpew
pPacTBOPBI, UMETh MPEACTABICHUE O BAKHEHIIINX
MPEICTAaBUTENISIX OCHOBAHUI.

29 | PactBopel. MaccoBas | 15.12 | 3HaTh onpe/enieHHe MOHATHI pacTBOP, TUAPATHI, VY4ebHo- Pemienune https://resh.edu.ru/su
JI0JIs1 PACTBOPEHHOTO KPUCTAJUIOTHAPATHL. 3HATH KIACCU(PUKAIUIO No3HaBaTesIbHAs | cuTyannoHHbIX | bject/lesson/1487/sta
BemiecTBa. (22) BELIECTB 10 PACTBOPUMOCTH. 3amau rt/

30 IIpaktuyeckas padora | 20.12 | Ymerb oOpamaTbcs ¢ XMMUYECKOM Mocy10i u Komnekrusnas, | [Ipaktuueckas Becsl ¢ pazHoBeca-
Ne 6 «IIpuroroBnenue 1a00paTOPHBIM 00OPYJOBAHUEM, IPUTOTABIMBATL | HCCIIENOBATENb- | paboTa MU, MCH3YpKa, X1-
pacTBOpa C 3aIaHHOM pacTBOP € 3aJaHHOW MacCOBOM J0JIEN cKas MHYECKHH CTaKaH,

MaccOBOU HOJIEN
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pacTBOPEHHOTO

pPacTBOPEHHOTO BEIECTBA.

BOJia, [IOBapCHHAA

BEII[ECTBA» COJIb, CTCKJISTHHAS

najgoyka

31 O6o6mienue o reme | 22.12 | AZeKBaTHO OIEHUBATH PE3YJbTAThl YUCOHOM KOJUICKTUBHAS [IpoBepounas
«Baxueiimue npe- JEeSITeILHOCTH, OCO3HABATH NMPUYMHBI HEyCIIeXa H pabota
CTaBHTEIN HEOpra- 00yMBIBaTh TUIAaH BOCHOJIHEHUS POOEIIOB B
HUYCCKUX BEIICCTB. SHAHHSIX U YMEHUSIX.

KonnuecTBeHHbIE
OTHOIIICHHSI B XHMHUID)

32 KontponeHast pabora | 27.12 | AIEKBaTHO OLIEHUBATH PE3YJbTAThl Y4eOHOU NumuBunyans- | KonTposbHas
Ne 2 no teme «Bax- JEeSITeITLHOCTH, 0CO3HABATh MPUYHUHBI HEYCIIeXa u Hast pabota
HEHIIME MPEeJICTaBU- 00IyMbIBaTh IJIaH BOCIIOJIHEHUSI TPOOEIIOB B
TEJTM HEOPTraHUIEeCKHUX SHAHUAX M YMEHHUSAX.

BemiecTB. Kosimuect-

BEHHBIC OTHOIIICHUS B

XUMHUW.
Pazgen 3. OcHoeHbie Kknaccwl HeopeaHUu4YeCKux
COeOUHEeHUII.

33 OKcHuIBI, X 29.12 | 3HaTh ¥ MOHUMATh IPUHIMITBI KIACCH(PUKAIIUT YuebHo- https://www.youtube
Knaccu(pUKauys u OKCHUJIOB, XUMHUYECKHE CBOMCTBA OKCUIOB, CIIOCOOBI | ITO3HABATEIbHAS .com/watch?v=BGfqg
XAMHUYICCKUC MOJIy4YEHHS] OKCHJIOB. YMETH J1aBaTh 6yAoDCE
cBolictaa. (23) XapaKTEPUCTUKY OKCHIaM I10 UX CBOMCTBAM.

3u | OcHOBaHMS, UX 10.01 | 3HaTh ¥ MOHKUMAThH MPUHIUIIBI KJIacCUPUKAITIT Y4ebHo- [TpoBepounas https://www.youtube

34 Kiaccuukanus u OCHOBaHHMH, XMMHUYECKHE CBOMCTBA OCHOBAHMIA, Mo3HaBaTeNIbHas | paboTa .com/watch?v=ux6-
XUMHAYCCKAC CHocoObI OMYyYEHHS] OCHOBAaHUHN. YMeETh JksYTWY
cBoiicTsa. (24) COCTaBIISATh Ha3BaHUs OCHOBAHUH MO uX hopmyrnam

35 Kucnortsl, nux 12.01 | YmMetb - Ha3bIBaTh KUCIOTHI — XapaKTePHU30BaTh Y4eOHo- [IpoBepouHnas https://www.youtube
KnaccuuKanys u XMUMHYECKHE CBONCTBA KUCIOT. - OTIPEACTSATH: no3HaBaTeNnbHas | pabota .com/watch?v=wTO
XAMHUYICCKUC BO3MOYHOCTb ITPOTEKAHUS TUIIMYHBIX PEAKIIUN GJirl3EE
cBoiicTBa. (25) KHCIIOT.

36 Conu, nx 17.01 | 3Hare ¥ MOHMMATh NPUHLHUIIBI KJIacCU(UKALIIH VYuebHo- ITpoBepouHas https://www.youtube
KnaccuuKanys u COJICH, XUMUYECKHUE CBOMCTBA COJICH, CIIOCOOBI no3HaBaTeNbHas | paboTa .com/watch?v=LWx
XUMHYECKUE

MOJIYYCHHA coJieil. YMeTb COCTaBIATh Ha3BaHUS
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cBoiicTa. (26)

coleit mo ux popmynam.

QNgbXPHw

37 | I'enetnyeckas CBS3b 19.01 | Ymerb xapakTepH30BaTh XUMHUYECKHE CBOWCTBA VYuebHo- ®poHTanbHas https://www.youtube
MEXAY KlaccaMu OCHOBHBIX KJIaCCOB HEOPraHUUYECKUX BEILIECTB - NI03HABaTebHAs | Oeceia, OIpoc .com/watch?v=Adhj
HCOPraHM9CCKUX COCTaBJISITh: YPABHEHHSI XUMUYECKUX PEAKIIHNH, UduaahE
coeauHeHUH. (27) XapaKTEPU3YIOLME CBOKMCTBA HEOPTAHUYECKHUX

BEILICCTB.

38 [Ipaktuyeckas padora | 24.01 | YmeTp - 0Opamarscsi ¢ XUMAYECKON TIOCYI0H | Komnnexrusnas, | [Ipaktnueckas | PactBopsr NaOH,
Ne 7 Perienue skcre- pEeaKTUBaMM.XapaKTePHU30BATh XUMUIECKUE uccienoBarenb- | pabora H2SO4,HNO3,
PUMEHTAJIBHBIX 33724 CBOWCTBA cKast CuSO.,

1o TeMe «OCHOBHBIE

KJIaCChl HEOpraHuJec- Qenondraneuy,

UX COECIMHEHUI». BaCly, HC, Fe,
Na.CO3

39 O6o6mienne o Teme | 26.01 | AmekBaTHO OIEHUBATH PE3yIbTATHI YUCOHOMH KOJICKTHBHAS
«OCHOBHBIE KJIaCCHI JeSITEeTPHOCTH, 0CO3HABATh NMPUYHHBI HEyCIeXa u
HEOPraHN4eCKnX 00IyMbIBaTh IJIaH BOCIOJHEHHS MPOOEIOB B
BCHICCTB. 3HAHUAX U YMCHHSX.

40 Kontponbras padota | 31.01 | AnexkBaTHO OIEHHMBATh PE3YJIbTAThl YUeOHOU NunuBunyans- | KoHTposibHas
Ne 3 mo teme JeATEIIbHOCTH, OCO3HABATh IIPUYMHBI HEyCIeXa U Has pabota
«OCHOBHBIC KIIaCChI 00TyMBIBaTh IIJIaH BOCTIOJHEHUS MTPOOETIOB B
HCOPraHHICCKUX 3HAHUAX U YMCHHSX.

BEILIECTBY.
Pasnen 4. [lepuoouueckuti 3aKoHn u nepuo-
ouyecKkas cucmema XuMudecKux 271eMeHmos
J[.U. Menoeneesa. Cmpoenue amoma.

41 EcrectBennsle cemeii- | 2.02 3HaTh ¥ IOHUMATh MPUHIIAI 00bETUHCHHS YyebHo- https://www.youtube
CTBa XMMHUYECKHX DJIe- 9JIEMEHTOB NIEPUOIMUECKOM CUCTEMBI B TPYIIIBI [0 | MTO3HABATENIbHAS .com/watch?v=ML0O

MEHTOB.
AmdoTteprocTs (28)

CXOACTBY UX XUMUYCCKHUX U (I)I/I?»I/I‘ICCKI/IX CBOMCTB.
Ha3psiBaTh €CTECTBEHHBIE CEMENCTBA XUMHISCKUX
9JICMCHTOB, OOBSICHATH UX 0C06CHHOCTI/I, JdaBaThb
ONpCACIICHUEC ITIOHATUIO «aM(I)OTepHOCTB».

cvTDLIeE
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42 | OTkpeiTHE 7.02 | 3HaTh UCTOPUIO OTKPBITHS EPHUOANICCKOTO VYueOHo- [TpoBepounas https://www.youtube
IIEPHO TUIECKOTO 3akoHa. [ToHMMAaTh ¥ yMeTb OOBSACHATH NO3HaBaTeIbHas | pabora .com/watch?v=fggLj
3axkona J[.1. IepHOIMIECKOE U3MEHEHHE CBOMCTB 2IEMEHTOB 1 iZ Prc
Menzeneessim. (29) 00pa30BaHHBIX UMU MIPOCTHIX BEUIECTB U

COCIHEHUM.

43 | OcuoBubie cBeieHust | 9.02 | 3HATB/IOHUMATH -XUMHUYECKOE TIOHSITHE: XUMUYeC- | YueOHO- TEeCT https://www.youtube
O CTPOEHUU aToMa. KUH 3JIEMEHT YMETh -00BACHATH: (pU3HUeCKHid NO3HABaTEIbHAS .com/watch?v=uuW
(30) CMBICJI ITIOPSIAKOBOTO HOMEpa XUMHUYECCKOI'O dSZEgdi

DIIEMEHTA XapaKTePH30BaTh: COCTAB aTOMOB

44 Crpoenue 14.02 | YMeTb -COCTaBIIATh: CXEMBI CTPOCHUS aTOMOB VY4eOHo- ONeKTpOHHOE
DIIEKTPOHHBIX nepBbix 20 3JIEMEHTOB B IEPUOMUYCCKOM CHCTEME - | IMO3HABATEIbHAS NPUIOKEHHE K
000JI04EeK aTOMOB O0OBICHATH: (PU3UICCKUN CMBICTI HOMEPOB TIEPHO/IA, y4eOHUKY 8 KII
(31) K KOTOpPBIM NpHUHAIEKUT 31eMeHT B [ICXD JI.N.

MeHneneena, 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB https://www.youtube
AIIEMEHTOB B TIpeieax MaJbIX MEPUOI0B H .com/watch?v=kgH
TJIABHBIX TTOATPYIIIL. YbTOrv6A

45 | Ilepumonnieckas 16.02 | 3HaTh ¥ MOHUMATH PU3HUCCKUI CMBICIT VYuebHo- MUHHTECT https://www.youtube
CHCTeMa XUMHYECKUX HOPSIKOBOIO HOMEPa XUMHYECKOTO JJIEMEHTa, II03HABaTEIbHASA .com/watch?v=QJfu
snemenTos J[.1. HOMepa NeproJia U TPYIIIIB, OOBIACHIT H3MEHEHHE CZvghRM
Menneneea. CBOMCTB XUMHUYECKHX DIIEMEHTOB B IIEPUOIAX U
(32) rpyImax.

46 XapakTepucTuka 21.02 | YMeTh cOCTaBIATh XapaKTEPUCTUKY XUMUYECKOTO | Y4eOHo- [TpoBepouHnas https://www.youtube
3JIEMEHTA I10 €ro 3NIEMEHTa MEeTaJla U 3JIeMEHTa HeMeTaluia N03HaBaTeIbHasA | pabora .com/watch?v=SQ8
TIOJIOKEHUIO B Dx1GQkuk
MIEPUOINICCKOI
cucreme. (33)

47 O6o6menne o Teme | 28.02 | AnekBaTHO OIIEHUBATH Pe3yJbTaThl yUeOHOM VYuebHo-
<<HepI/IOIlI/I‘ICCKI/II7I JCATEIbHOCTH, OCO3HABaTh NPUYMHEBI HEYCIICXa 1 IMO3HaBaTeIbHasd

3aKOH U TIepUoauYe-
CKasi CUCTeMa XUMHU-
YECKUX AJIEMEHTOB
J.1. MenpaeneeBa.
Ctpoenue aToma»

O6,ZLYMLIBaTI> I1J1IaH BOCIIOJIHCHHA HpO6€J’IOB B
3HAHUAX U YMCHUAX.
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48 Kontp. pab. Ne 4 1.03 | AxekBaTHO OLIEHMBAThH PE3YJAbTAThl Y4eOHOU WumuBunyans- | KonTposbHas
«[lepuouyeckwii 3a- JeSITeIbHOCTH, OCO3HABATH MPUYMHBI HEYCIIeXa ’ Hasi pabora
KOH U TIepuoiniecKas 00yMBIBaTh TJIAaH BOCIIOJIHEHUS MPOOEIIOB B
CUCTeMa XUMHUYECKHX SHAHUAX H yMCHHSIX.
31eMeHTOB MeHiene-
eBa. CtpoeHue
aTomay.
Paznen 5. Xumuueckas cea3b. OKuciumenbHo-
80CCMAHOBUMETIbHbIE PeaKYUU.
49 Wonnas xumnueckas | 6.03 3HATL/TIOHUMATh - XUMUYECKOE [TIOHATHE: UOH, VuebHo- https://www.youtube
cBs3b. (34) HMOHHAst XUMHUYECKAst CBA3b YMETh -ONPEIENATh II03HABaTEIbHAS .com/watch?v=sTol
HOHHYIO CBSI3b B XMMHUYCCKUX COCAUHCHUSIX Lcdqy7E
50 KoBanenTnas 13.03 | 3HaTh/IOHUMATH -XUMHYCCKHAC TTOHSITHS: YuebHo- [TpoBepounas DIIeKTPOHHOE
XHUMHYECKas CBS3b KOBaJICHTHAS CBSI3b YMETh -OIPE/ICIIATh TIO3HaBaTeNnbHas | pabora NPUIIOKEHHE K
(35) KOBAJICHTHYIO CBSI3b B COCIMHEHUAX y4eOHUKY 8 KT
51 | KoBasieHTHas He- 15.03 | 3HaTh/TIOHMMATH -XUMHUYECCKUE TTOHSITHUS: VYuebHo- TeCT https://www.youtube
MOJISIpHAs U TIOJISIpHAs KOBaJICHTHAs! HETIOJISIpHAs ¥ KOBAaJIEHTHAsI MOJIsIpHAs | MO3HABATENIbHAS .com/watch?v=0cP]j
XHUMHYCCKast CBSI3b YMETh -ONPEIETATh KOBAJICHTHYIO CBA3b B HksgNaQ
cBs13b.(36) COEIMHEHUIX
52 Mertammueckas 20.03 | 3HaTh/TIOHUMATH -~XUMHYECKOE TIOHSTHE: Y4ebHo- dpoHTaTBHBII https://www.youtube
XMMHYECKas CBA3b. METaJUINYeCKasi CBS3b YMETh -ONPEICIIATh: THIT TI03HABATENIbHAS | OIPOC .com/watch?v=Jmbc
(37) XUMHUYECKOH CBSA3M B METAIIaX hOhESIlo
53 CreleHp OKUCIEHUS 22.03 | YMerTh - Ha3pIBaTh: OMHAPHBIC COSTUHEHUS 10 MX YyebHo- https://www.youtube
(38) xuMudeckuM hopmysam -onpeaensate: C.O. NIO03HABaTEIbHAS .com/watch?v=XbRr
3JIEMEHTOB B COCJIMHECHUSIX. ICUUELw
4u. | OKUCAUTENBHO- 3.04 3HaTh/TIOHUMATh - XUMHUECKUE TIOHITUS: OKUCTH- | YueOHO- Pemenue https://www.youtube
BOCCTaHOBUTEJIHHBIC TeJb U BOCCTAHOBUTEJIb, OKUCIICHHE U BOCCTAHOB- TIO3HABATENbHAS | CHTYyallMOHHBIX | .com/watch?v=KU5
54 peaKknumn JICHHUE. - ONIPEACIATE: CTEIICHL OKHUCIICHUSA 2JIEMEHTA 3a1a4 F7HhueVw
(39) B COEIMHEHUH, TUIl XUMHUYECKOHN peakiuu 1o

N3MCHCHUIO CTCIICHU OKUCJICHUS.
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55 O6o6menne o Teme | 5.04 | AxekBaTHO OIICHUBATH PE3yIbTATHl , OCO3HABATH KOJIJICKTHBHAS
«XUMHUYECKas CBS3b. MPUYUHBI HEyCIieXa U 00yMbIBaTh IJIaH
OxucnurenbHo- BOCITOJTHEHUS TIPOOETIOB B 3HAHUSX U YMEHUSIX.
BOCCTAHOBHTEJIbHBIC
peaxImy.
56 Kontponsnas padora | 10.04 | AnekBaTHO OLIEHHBATH PE3YJbTAThl Y4eOHOU WumuBunyans- | KonTposbHas
Ne 5 «Xumnueckas JeATETHbHOCTH, 0CO3HABATh MPUYHHBI HEyCIeXa ’ Has pabora
CBA3b. OKMCIIUTEBHO- 00/lyMBIBaTh TIJIaH BOCTIOJHEHUS TTPOOEIIOB B
BOCCTaHOBHTEIIbHBIC SHAHUSAX M YMEHUSX.
peaKIumy.
Pasnen 6. Xumuueckue peaxyuu u
Xumudeckue ypasHeHUusl.
57 Peaxuyu coequuenns. | 12.04 | 3HaTh/IIOHUMATE - XUMUYECKOE [TOHATHE: VuebHo- https://www.youtube
KJIacCH(UKaIHsI Peakiiuii YMeThb -0mnpenesaTh NO3HABaTEIbHAS .com/watch?v=uYsbj
XUMUYECKHE PEAKIIUH TI0 YHCITY U COCTaBY JGYSh4
HCXOJHBIX M MOJYYEHHBIX BEIIECTB
58 | Peakuuu paznoxxenus. | 17.04 | 3HaTh/IOHUMATD - XUMHUECKOE TIOHSATHUE: VYuebHo- [TpoBepouHas https://www.youtube
Kiaccu(UKaIus peakuii YMeTh -onpeiensTh NO3HaBaTeNlbHAA | paboTa .com/watch?v=Dbr0-
XUMUYECKHE PEAKIIUH TI0 YHCITY U COCTaBY ILEgnTc
WCXOJIHBIX M MOJTyYCHHBIX BEIIECTB.
59 Peakuuu 3amemenus. | 19.04 | 3Hars/OHUMATH - XUMUYECKOE TMOHSATHE: VYuebHo- TECT https://www.youtube
KJ1accuUKAIHs pEaKkiidi. YMETh -OMpeeisiTh MIO03HABaTEIbHAS .com/watch?v=KLdg
XUMHYECKHE PEAKIIMHU 110 YUCITY U COCTaBYy TkMxg9Y
VCXOJTHBIX U TIOJYYCHHBIX BEIIECTB.
60 Peakuuu obmeHa. 24.04 | 3HaTh/IOHUMATH - XUMUYECKOE TIOHSTHE: Y4eOHo- [IpoBepouHnas https://www.youtube
K1accuUKaIKs peakifii Y MeTb-0TPeaACIsTh HO3HaBaTelbHAas | paboTa .com/watch?v=29aT
XMMHUYECKHUE PEaKIIMU 10 YHUCIIY U COCTaBYy wgMJgIE
WCXOJIHBIX U TIOJYYEHHBIX BEIIIECCTB
61 | Meron snextpoHHoro | 26.04 | 3HaTh muaH cocraBieHus ypaBHeHuit OBP VYuebHo- https://www.youtube
Oaianca. METOJIOM 3JIEKTPOHHOTO OalaHca. Mo3HaBaTeIbHAs .com/watch?v=wb5e

6LCIH5E



https://www.youtube.com/watch?v=uYsbjJGYSb4
https://www.youtube.com/watch?v=uYsbjJGYSb4
https://www.youtube.com/watch?v=uYsbjJGYSb4
https://www.youtube.com/watch?v=br0-lLEgnTc
https://www.youtube.com/watch?v=br0-lLEgnTc
https://www.youtube.com/watch?v=br0-lLEgnTc
https://www.youtube.com/watch?v=KLdgTkMxg9Y
https://www.youtube.com/watch?v=KLdgTkMxg9Y
https://www.youtube.com/watch?v=KLdgTkMxg9Y
https://www.youtube.com/watch?v=29aTwgMJglE
https://www.youtube.com/watch?v=29aTwgMJglE
https://www.youtube.com/watch?v=29aTwgMJglE
https://www.youtube.com/watch?v=w5e_6LClH5E
https://www.youtube.com/watch?v=w5e_6LClH5E
https://www.youtube.com/watch?v=w5e_6LClH5E

62 CocraBnenue ypaBue- | 3.05 | Ymerp pacctaBisaTh K03()(OUIHMEHTH B ypaBHEHUN | Y4eOHO- [TpoBepounas DJIEeKTpOHHOE
HUW OKHUCIIUTEIIBHO- OBP ¢ nomonipo MeTo1a 3JEKTPOHHOTO OanaHca. NO3HaBaTeIbHas | pabora MIPUIIOKCHHE K
BOCCTAHOBUTELHBIX yaeGHUKY 8 KT
peakuui
63 | [TonHbIC HOHHBIC 8.05 | IloHMMaTh MPUHIIMIT COCTABJICHHSI MOJHBIX HOHHBIX | YueOHO- TEeCT https://www.youtube
YPaBHEHHUSL. YPaBHEHUH, yMETbh COCTABIIATh N10OJHbIE HOHHBIE II03HaBaTebHAs .com/watch?v=NNU
YpPaBHCHUS. D3x\/uxg |
64 | CoxpaiéHnble 15.05 | [ToHMMaTh IPUHIIUII COCTABJICHHUS COKPAIIEHHBIX VYuebHo- https://www.youtube
HOHHbIE YpaBHEHH. WOHHBIX yPaBHEHUH, yMETh COCTABIATh II03HABATE IbHAS .com/watch?v=G-
COKpAaII€HHbIC HOHHBIE YPAaBHEHHS. TpxZ7ERCA
65 KontponeHast pabora | 17.05 | AnekBaTHO OLIEHHBATH PE3YJbTAThl YIeOHOU UnausBunyans- | KontponbHas
No6 «Xummuueckne JIESITETbHOCTH, OCO3HABATh NTPUYMHBI HEYCTIEXA U Has paborta
PCAKINHA 1 XUMUIEC- 00TyMbIBaTh IUIaH BOCIIOJIHEHUSI TPOOEIIOB B
KHE ypaBHCHUAL.» 3HAHUAX U YMEHUSX.
66 IToaroroBka k 22.05 KOJUIEKTUBHAS
UTOTrOBOMH K/p
67 HroroBas x/p 24.05 NunuBunyans- | KoHTposibHas
Hast pabora

2. Metoaudeckoe nocodue k yueOHuKy 8 k1. MaTepuaJbHO — TEXHHYECKOe odecriedeHne.

Y4yeOHo-MeTOaAuYeCKNi KOMILJIEKT.

JIEKTPOHHBIEC 00pa30BaTeIbHbIC HHTEPHET — PeCypChl:

http://school-collection.edu.ru/ - Equnas xoyuiekmus uppoBbIX 00pa3oBaTeIbHBIX PECYPCOB

http://him.1september.ru/ - eKTpoHHAast Bepcus ra3ersl "Xumus" npuioxenue K "1 cenTsops"

1. Vuebnuk Xumus 8 knacc. YueOnuk (astopsl O. C. I'abpuensn, U. I'. Octpoymos, 1. B. Akcénona). M.: [Ipocsemienune, 2019 1.
3. Xumus B TecTax, 3aja4dax u ynpaxnenusx. 8 knacc (aBtopsl O. C. 'abpuensn, U. B. Tpurybuak). M.: [Ipocsemienue, 2020 r.
4. MynbTUMeIMHHOE TPUIIOKEHHE K YUeOHUKY .

http:/pedsovet.org/ - Ilencoser.org. XKuBoe npocTpancTBo 0Opa3oBanus. IHTepHET-pecype COAEPKUT TEOPETUUECKUE U TPAKTUYECKUE MaTepHaIbl IS IIPOBEICHHS

YPOKOB, BHCKJIIACCHBIX MepOHpI/I}ITI/Iﬁ


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
https://www.youtube.com/watch?v=NNUD3xvuxqI
https://www.youtube.com/watch?v=NNUD3xvuxqI
https://www.youtube.com/watch?v=NNUD3xvuxqI
https://www.youtube.com/watch?v=G-TpxZ7ERcA
https://www.youtube.com/watch?v=G-TpxZ7ERcA
https://www.youtube.com/watch?v=G-TpxZ7ERcA

http://www.uroki.net/ - UROKI.NET. Ha cTpanumax 3toro caiita Bel Haiiere IOypo4HOE ¥ TEMATUYECKOE INIAHUPOBAHUE, OTKPBITHIE YPOKH, CLICHAPUH IIKOJIbHBIX
MPa3IHUKOB KJIACCHBIE YaChl, METOIMYECKUE pa3pabOTKU, KOHCIIEKTHI YPOKOB, J1a00paTOpHbIe, KOHTPOJIbHBIE PA0OTHI 1 MHOXKECTBO JPYrUX MaTepHaioB
http://festival.1september.ru/subjects/4/ - ®ecTuBaip negarorndeckux uaen "OTKphITHIA ypok". Pa3paboTKu ypOKOB 110 XUMHUH

http://som.fsio.ru/subject.asp?id=10000755 - CeTeBoe 00BbEAUHEHNE METOIUCTOB — DTO CAiT, MpEeIHa3HAYEHHbIN I METOIMYECKOM NOAIEPKKU yUUTEIICH -
NPEeIMETHUKOB. B HeM pazMeniaroTcst pa3imyHble MaTepUaIbl TI0 XUMHUH: METOIMYECKUE pa3paboTKH YPOKOB, Ta00OpaTOpHbIE PaOOTHI, TECTHI U KOHTPOJILHBIC
paboThI, OJIMMIIHNA/IBI, BUICOOBITH, XHMUYECKUE 3a/1a41, HHTEPHET-YICOHUKH 110 XUMUHU U MHOTOE JIPyroe

http://schools.perm.ru/ - TlepMckuii ropoACKOM MIKOJIBHBIN nopTai. [lenaroru Ha moprane CMOTYT HAUTH pa3paOOTKU YPOKOB M Pa3IMYHBIX MEPOTIPUATHM, a TaK kKe
IIOCJIeJTHUE HOBOCTHU B c(epe oOpazoBanus [lepmckoro kpas

http://www.alhimik.ru/ - AJIXUMUK. DnexTpoHHBIN KypHa )i IpenojaBaTelieil, IKOJbHUKOB U CTYIEHTOB, U3y4aloluX XUMHUI0. BriIroyaer meToinyeckue
PEKOMEHAALNHY JJIsl yUUTENel XUMHUH, CIPAaBOYHUKH, Onorpauu BEJIMKUX XUMUKOB, pa3zensl "Becenas xumus", "XuMus Ha Kaxabld 1€Hb" 1 MHOTO JIpyroi
MHTEPECHOM U 10JIe3HON UHPOpMAIIU

http://www.chemistry.narod.ru/ - Mup xumun. Coaep UT XUMUYECKHE CIIPAaBOUYHUKH, UCTOPHUIO CO3/IaHUS M PAa3BUTHSI IEPUOUUECKON CUCTEMBI 3JIEMEHTOB (CChUIKA
"My3eil"), onrcanue XuMHUYECKUX OTIBITOB C pa3IMYHBIMU 2JIEMEHTAaMU, CBE/IEHUSI U3 OCHOBHBIX 00Js1acTell XuMuM (OrpaHuyeckasi, arpoXuMHusl, FeOXUMHS,
AKOXHMMHUS, aHATUTHYECKasi XUMusl, GOTOXUMHUSI, TEPMOXUMHUS, HeYTEXUMHUS), pa3/ie] XUMUIECKHX HOBOCTEH, CCBUIKH Ha MoJie3HbIe pecypchl HTepHeTa U T.1.
http://hemi.wallst.ru/ - Xumusi. OOpa3oBaTeabHbIA CAaUT JUIs IKOJIBHUKOB U CTYJE€HTOB. DJIEKTPOHHBIN YUeOHUK MO XUMUH 7Sl CPEHEH LIKOJIbL, TPUTOAHBIN 1715
MCI0JIb30BAaHUS KaK B OOBIYHBIX, TaK U B CHEIMAIIM3UPOBAHHBIX KJIaccaX, a TaKKe JUIsl IOBTOPEHUSI MaTepralla B BHIITYCKHOM KJIacce U JUIs [0 ATOTOBKHU K
sk3ameHaM. Ha caiite omyOnukoBaH psij npuiiokeHui: Tabauna MenaeneeBa, Tabauna 3JeKTpOOTPULIATEIbHOCTEN AIIEMEHTOB, 3JIEKTPOHHBIE KOH(UTYpaluu
AJIEMEHTOB U JIp., 4 TAKXKE 337a41 JUIsl CAMOCTOSATEIBHOTO PEIICHUS

IlepeyeHb TeXHUYECKHUX CPEACTB 00y4YeHMS:

Y4eOHO-IpaKkTHYECKOE U YUueOHO-1a00paTopHOoe 000pyI0BaHUE

IIpudopsbl, HAGOPBI MOCYAbI U JTA0OPATOPHBIX NPUHANJIEKHOCTEN HJI XMMHUYECKOTr0 IKCIIePUMEHTAa
OO0mero Ha3HaYeHHUs

Anmnapar (ycTaHOBKa) 7Sl AUCTUIUIALIAN BOJIbI

Becsl (10 500kr)

Harpesarenbabie mpuOopsI (3JIEKTPOIUIMTKA, CHUPTOBKA)

Jlocka [i CyIIKH OCY/IbI

KomMrinekT anexTpocHabkeHns KaOuHeTa XUMUU

JleMoHCTpaOHHBIE

Habop nocynel v npuHaIIeKHOCTEH ISl IEMOHCTPAIIMOHHBIX OIBITOB MO0 XUMUU

Habop neraneii 1yist MOHTa)ka yCTaHOBOK, MIUTFOCTPUPYIOLTUX XUMHYECKHUE MTPOU3BOJICTBA
Cronuk noabeMHbIH

HTaTuB Ans AEMOHCTPAaMOHHBIX poOupok [1X-21

[lIratus metammueckuii [11J1b

DkpaH (HOHOBBIN YepHO-OeINbIi (IBYCTOPOHHHMI)

Ha6op ¢nakonos (250 — 300 mi 1t XpaHEHUS PAaCTBOPOB PEAKTHBOB)
Crnennann3npoBaHHbIe NIPHOOPHI M aNNapaThl


http://uroki.net/
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/

Amnmnapar (mpu0op) A5 NOJydeHHsI ra30B

Anmapart /i npoBeieHus XumMudeckux peakiuii AITXP
I'openka ynusepcanbhas I'Y

HcTouHuK TOKa BBICOKOTO HanpshkeHus (25 kB)

HaGop 1151 ONBITOB 1O XUMHH € IEKTPUIECKUM TOKOM
Kowmmuext Tepmometpos (0 — 100 °C; 0 — 360 °C)
Ha6op Ne 6 OC «lllenoyHbIe U MET0YHO3EMEIIbHBIC METAILIBI)
Kanpuwmit 10 ammyn

Jlutuit 5 ammyn

Hatpuii 20 ammyn

Cepa (nmopomok) 0,05 kr

®docdopa (V) okcug 0,050 xr

Amomunus xnopua 0,050 kr

Ammonus xnopun 0,100 kr

bapus xnopuna 0,100 kr

Keneza (1) xmopuz 0,100 xr

Kamus viogna 0,100 xr

Kanus xnopun 0,050 kr

Kansuus xmopuz 0,100 xr

Jlutus xnopun 0,050 xr

Maruus xsnopun 0,100 kr

Meau (1) xmopua 0,100 kr

Harpus 6pomun 0,100 kr

Harpus ¢ropua 0,050 kr

Texnuuecxue cpeocmea 0byuenus. Ikpan Kommprorep MynbTUMEIUHHBINA POSKTOP «EPSON»
[udposas madboparopus «SensorLab» Hab6op yueOHO-TI03HaBaTENLHOM JTUTEPATYPHI

KpuTtepun u HOpMbI OLIEHKH 3HAHUI 00YYAKOIIUXCH 110 XMMUH:

1. OneHka ycTHOTO OTBETA.

OTMeTKa «5»:

- OTBET MOJIHBIA U MPaBUJIbHBIN HA OCHOBAHWU W3YUYEHHBIX TEOPHIA;

- MaTepHall U3JI0KEH B ONPEEICHHON JJOTUYECKON MOCIEI0OBATEIbHOCTH, TUTEPATYPHBIM SI3bIKOM;

- OTBET CaMOCTOSTEIIbHBIM.



OtmeTka «4»:
- OTBET IIOJIHBINA U IIPaBUJIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPUL;

- MaTepHaJ U3JI0KEH B ONPE/ICICHHON JIOTHUECKOH MOCIe0BAaTEIbHOCTH, IPU 3TOM JIOMYIICHBI ABE-TPU HECYIIECTBEHHBIC OIIMOKH, HCIIPABJICHHBIC 110
TpeOOBAHUIO YUUTEIIS.

OtMeTKa «3»:

- OTBET IOJIHBINM, HO TPU STOM JIOMYIIIEHA CYIIECTBEHHAs OIIMOKA MJIM OTBET HEIOJIHBIN, HECBS3HBIM.

OtmMmeTka «2»:

- TIp1 OTBETE OOHAPYKEHO HEMMOHUMAHUE YJal[UMCS OCHOBHOTO COJIEpKaHUsl yUeOHOTO MaTepuaia Uil JAOIMYIIEeHbI CYIIECTBEHHBIC OITUOKH, KOTOPBIE YUaIIHICs
HE MOXET UCIPABUTH MPH HABOAIIUX BOTIPOCAX YUUTEIISI, OTCYTCTBHE OTBETA.

2. OneHka SKCIepUMEHTAIBHBIX YMEHU.

- OneHka cTaBUTCS HA OCHOBAaHWU HAOIIOJCHUS 32 YUAIIUMHKCS ¥ TMChbMEHHOTO OTYETa 3a padoTy.

OtMeTKa «5»:

- paboTa BBIMIOJTHEHA TIOJHOCTBIO U MPABUJILHO, CIICTaHbI MPABUIBLHBIC HAOIIOICHUS W BBIBOJIBI;

- SKCIIEPUMEHT OCYIIECTBIICH 0 IJIaHy C YI€TOM TEXHHKH O€30MaCHOCTH U TIPABHII pabOTHI C BEIIECTBAMU U 000PYI0BAHUEM;

- TIPOSIBJICHBI OPraHU3alMOHHO - TPYIOBBIC YMEHHU S, TIOIJIEPKUBAIOTCS YUCTOTa pabodero MecTa U MopsAoK (Ha CTOJIe, SKOHOMHO MCIOJIB3YIOTCS PEAKTHBBI).
OtMeTKa «4»:

- paboTa BBINOJIHEHA IPABUIIBHO, CJCIIaHbI ITPaBUJIbHBIC HAOIIOIEHUS U BBIBOIBI, HO MIPU 3TOM 3KCIIEPUMEHT MPOBEICH HE MOJHOCTHIO HIIA JIOTYIICH b
HEeCYIIECTBEHHbIE OIIMOKU B padoTe ¢ BellecTBAMU U 000pYI0BaHUEM.

OtMeTKa «3»:

- paboTa BBINOJIHEHA TPABUIIBHO HE MEHEe YeM HANOJIOBUHY WIIM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA B X0JI€ SKCIIEPUMEHTA B OObSICHEHUH, B O()OPMIIEHUU PaldOTHI,
B COOMIOZICHUH MPaBUJI TEXHUKH 0€30MacHOCTH Ha paboTe C BellecTBaMU M 000pYyIOBaHUEM, KOTOpasi UCTIPABIISETCS MO TPeOOBAHHUIO YIUTEIS.

OTMeTKa «2»:

- IOMYIIIEHHI Be (K 60Jiee) CyIIEeCTBEHHbBIE OLTUOKHU B X0/1€: IKCIIEPUMEHTa, B 00BSICHEHUH, B O()OPMIIEHUU PAOOTHI, B COOIIOICHUH MPABUI TEXHUKU
0€30MMacHOCTH MPH paboTe C BElIecTBAMU U 000pYyI0BaHHEM, KOTOPBIC yYaIllUiicsa HE MOKET UCTIPABUTH JaXKe MO TPEOOBAHUIO YUUTETIS;



- paboTa He BBIMIOJIHEHA, Y YJalIerocss OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMEHUS.

3. O1ieHKa yMEHH pelaTh pacueTHbHIC 3a/1a4H.

OTMeTKa «5»:

- B JIOTHYCCKOM PaCCYKJICHUHU U PEIICHHH HET OIMMOO0K, 33a/ja4a perieHa paluoHAIBHBIM CIIOCO00M;

OtMeTKa «4»:

- B JIOTHYECKOM PACCYKJICHUM M PEUICHUSI HET CYIIECTBEHHBIX OIHOOK, HO 3aJa4a pelieHa HepalMoHaIbHBIM CIIOCO00OM, WK JIOIMYIIEHO He 0oJiee IBYX
HECYIIECTBEHHBIX OMIHOOK.

Otrmetka «3»:

- B JIOTHYECKOM PACCY)KJICHUH HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIIEHA CYIIECTBEHHAs ONTHOKA B MAaTEMAaTUUECKUX pacueTax.
OTMeTKa «2»:

- UMEETCSI CYIECTBEHHBIC OMIMOKHU B JIOTHYECKOM PACCYKJICHUH U B PEIICHUU.

- OTCYTCTBHE OTBETA Ha 3aJjaHUE.

4. OneHka MMICbMEHHBIX KOHTPOJIBHBIX PadoT.

OtMeTKa «5»:

- OTBET IMOJIHBIA U MTPaBUJIbHBIN, BO3MOYKHA HECYIIICCTBEHHAs OIIMOKA.

OtMeTKa «4»:

- OTBET HETOJHBIA WK JOIYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIHNOOK.

OtMeTKa «3»:

- paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, AOMYIIEHA OJIHA CYIIECTBEHHAs OIKUOKa U MPU ATOM JBE-TPU HECYIIECTBEHHBIE.
OTMeTKa «2»:

- paboTa BBINOJTHEHA MEHBIIIE YeM HAIOJIOBUHY WIIH COACPKUT HECKOTIBKO CYIIECTBEHHBIX OIIHNOOK.

- paboTa He BBITIOJIHEHA.

HpI/I OLICHKE BEHITIOJIHECHHUS IIHMCbMEHHOM KOHTpOJ'ILHOfI pa60T YYHUTBIBAIOTCA Tpe60BaHI/I$I CANHOTO op(porpa(pnqecxoro peixKumMa.



5.01€HKa TeCTOBBIX padoT.

TecTbl, cocTosIIME U3 ISTH BOIIPOCOB MOKHO MCIIOJIB30BaTh MOCIE U3YYEHHS KaXI0T0 Marepuaia (ypoka).
TecT ucnonb3yercs Uit HEPHOMISCKOTOKOHTPOJIS.

Jlnst mo0oro Tecta U3 JIF000r0 KOJIMYECTBA BOIIPOCOB MCIIONB3YETCs CICIYIONIas MIKaja:

100%-96% mpaBUIBHBIX OTBETOB — OIICHKA «5»;

95%-76% mpaBUIIBHBIX OTBETOB — OIICHKA «4»;

75%-50% mpaBUITLHBIX OTBETOB — OIIEHKA «3»;

MeHee 50% IpaBUIBHBIX OTBETOB — OIIEHKA «2».

KoHTpobHO — M3MepuTeIbHbIE MATEPHAJIBL.
KoHTponbHasa paboTta Ne1 «[lepBOoHa4yanbHble XMMUYECKUE NOHATUAY

BapuaHT 1.

1. Boibepute bmsmyeckne n xummyeckne SBneHus:

a) npouecc BbiNapmMBaHnA BOAbI U3 pacTBopa conu; 6) ucnapeHue cnupTa;



B) rTHMEHMe NUCTLEB; ) pacnpoCcTpaHeHne 3anaxa AyxoB, A) ropeHne 6eH3nHa

2. OnpepennTb BaneHTHOCTM 3N1eMEHTOB MO hopMyre BelecTsa:

a) K2S ; 6) NO2 ; B) V205 ;r) Ca3 N2

3. CoctaBuTb hopMysbl NO BaNeHTHOCTU ANs CHOXHbIX BELECTB, COCTOALLMX U3 KUCAOPOAa U CrieyoWwmnX XMMUYeCcKnx arieMeHTOB:
a) xenesa (lll) ; B) asota (V) ;

0) kanbums ; r) xpoma (VI)

4. PacctaButb KO3(ppULMEHTbI B ypaBHeHUsAX. MNogyepkHyTb OpMYIibl CIIOXHbIX BewecTB. Onpeaenntb TUMbl XMMUYECKUX peaKkLmn:
a) HCl + Mg =MgCI2 + H2 6)Na+ CI2 =NaCl B)KCIO3 =KCI+02 r)CH4 = C2H2+H2 p)KOH + H2 S =K2S + H20

5. Bbl4MCnNuTE OTHOCUTESbHYIO MOSEKYSISIPHYIO MacCy BellecTBa U MaccoBble A40Nn aneMeHToB B BewecTtBe CaCl2.

Kontponbras padoTta Nel «IlepBoHauambHbIe XHMUUECKHUE TTOHITHS

Bapnanr 2.

1. 1. Beibepure pusnyeckue U XUMUYECKUAEC SBICHHUS:

a) UCTIapeHHE BOJIbI M3 PEKU; 0) pacIpoCTpaHECHUE 3amaxa CIIMpTa; B) THUCHHE Msica; T) oOpa3oBaHME MHEs 1) pyKaBJICHUE TBO3/IS
2. OnpenenuTh BAJIGHTHOCTH 3JIEMEHTOB 1O (hOpMyJie BEIIecTBa:

a) AI203 ; 6) K2S ; B) SO2 ; 1) As205

3. CocTtaBuTh GOpPMYJIbI IO BAJIGHTHOCTH IS CIOKHBIX BEILIECTB, COCTOSIIUX U3 KUCIOPOa U CIEIYIOINX XUMUYECKHX JIEMEHTOB:
a) xpoma (III) ; 6) mapranna (IV) ; B) cepedpa (I) ; T) Gapus

4. PacctaBuTh KOAPPUIMEHTHI B ypaBHEHHIX. [lomuepkHyTh POPMYIIBI CIOKHBIX BeliecTB. OnpeaenuTh TUITBl XUMMUYECKUX PEaKIIHii:
a)Cu+02=CuO 06)K+H20=KOH+H2 B)Al+02=AI1203 r)C3H8=C+H2 na)HCI+MgO =MgCI2+H20

5. Berunciaure OTHOCUTCJIBHYIO MOJICKYIISIDHYIO MAaCCy BEIIECTBA U MACCOBBIC J1OJIN 3JICMECHTOB B BCIICCTBC N20.

KOHTpOHLHaH pa60Ta No2. Hpe,[[CTaBI/ITCJ'II/I HCOPTraHNYCCKUX BCHICCTB. KonnuecTBeHHBIC OTHOIICHUSL.

B-1



1.CoctaButh (GOPMYIIBI OKCHIOB CIICIYIONIUX SJIEMEHTOB:

C,Al,N,P;

2. PactipenenuTh mo kinaccaM (OKCUABI, KUCIIOTHI, OCHOBAHWSI, COJI) CIEAYIONINE COCTMHEHUS U IaTh BCEM HAa3BaHUS.
CaO, C, HNO3, SiO2, Fe(OH)2 , K, K2CO3

3.CocraButh (GOPMYIIBI CISAYIONINX COJICH: CHITMKATA aTFOMUHUS, XJIOpUAa Oapusi, HUTpaTa MarHus.

4. Pemnte 3a1a4u:

1. Beruucnure konudecTBo BemecTBa metana CH4:

a. comepskamero 30 * 1023 monekyin. 0. maccoit 8r

2. Berancaure 006ém 3,5 moas H2S.

3. Kak npurorosuts 150r. 5% cnuproBoro pactBopa ifoaa iist 06paboTKH paH

Kontponbras padota Ne2. [IpencraBuTenu HeopraHndeckux BemecTs. KomuecTBeHHbIE OTHOIIIEHUS.
B-2

1.CocTtaBuTh hOpMYIIBI OKCHUIOB CIASTYIOMHUX AIEMEHTOB:

K,Si,ClI,S.

1. Pacnpenenuts 1o kiaccaM (OKCHIbI, KUCIOTBI, OCHOBAHUS, COJIN) CIEIYIOLINE COCIMHEHNS U 1aTh BCEM Ha3BaHMI.
2. Ca(OH)2,Si, H2 SO4, Na20, CO2, KNO3, Al

3.CocrtaBuTh (hOpMyIbl CIEAYIONINX CoJiel: KapOoHaTa HaTpus, pocdaTta Maruus, Cynbpuaa KaabIus
4. Pemure 3amaun:

1. Bpruncnure KOJIMUECTBO BellecTBa okcuaa cepbl SO2:

a. conepxarero 24 * 1023 monexyin. 6. Mmaccoit 32r

2. Berancaure 006ém 2,5 mons CO?2.

3. Kakyro Maccy conu xsopuja HaTpust MOKHO Beiaputh U3 450 . 10% pactBopa.



Konrponsnas padora Ne3 «OcHOBHBIE KIacChl HEOPTaHMUECKUX BEIIECTB. PacyeTsl Mo XMMUYECKHM ypaBHEHUSIM»
Bapuanr 1

1. PaCHpeHCHI/ITb 10 KJ1accaM (MeTaJUIBI, HEMCTAJIbBI, OKCUABI OCHOBHBIC, OKCHAbI KMCJIOTHBIC, KMCJIOThI, OCHOBAHM, COJII/I) CIICAYHOIMUEC COCANHCHUA U 1aTh BCCM
Ha3BaHMH.

Al(OH)3, N2, H20, H3PO4 , Cu, Al203, Ag NO3. SO2.

2. Kakue 13 1aHHBIX BEUIECTB B 1-M 3ajaHNM pearupyroT Mexay coboil. HanucaTh ypaBHEHMsI BO3MOXKHBIX pEeaKLUi.
3. CocTaBUTh T€HETUYECKUN PSIA:

a) pyounus 0) azorta

Hanummu peakuyy npy NOMOIIN KOTOPHIX MOKHO OCYILECTBUTh ATH MPEBPALLIEHUSI.

4. Pemvte 3a1auu:

a) PaccunTaiite 00BhemM mapa BOJIbI, BBIJISTUBIIETOCS MPU CTOPaHUU 5,571, BOJOpOa.

0) Kakoe konmdecTBo 1 Macca xenesa (///) morpeOyercs aist peakuuu ¢ 16T. cephl.

Kontposbras padota Ne3 «OCHOBHBIE KJTaCChl HEOPraHUYECKUX BEIIECTB. PacyeThl M0 XUMHUYECKUM YPAaBHEHHSIM)»
Bapuant 2

1. PaCHpeI[eJ'II/ITB 10 Kj1IacCaM (MCTaJ’IJ’IBI, HEMCTaJJIbl, OKCHU bl OCHOBHBIC, OKCHAbI KUCJIOTHBIC, KHUCJIOThI, OCHOBAaHUSI, COJ'II/I) CICOYOINUE COCANHCHUA U 1aTh BCEM
Ha3BaHMHI.

CuO, NaOH, Hg, P205, H2CO3, P, CaCl2, H20

2. Kakue u3 JaHHBIX BEUIECTB B 1-M 3aaHUK pearupyroT Mexay coboil. Hamucath ypaBHEHUsI BO3SMOXKHBIX pPEaKLIUU.

3. CocTaBUTh FT€HETUYECKUN PAJI:

a) xjopa 0) xenesa

Hanumm peakunu npu noMoIu KOTOPbIX MOYKHO OCYIIECTBUTD 3TU MPEBPAIICHUS.

4. PemmiTe 3a0a4u:

A) PaccuuTaiite 00beM U KOJIMYECTBO BOJOPO/Ia, TOTYYEHHOTO NP B3aUMOACUCTBUU 48T. MarHusi ¢ XJIOPOBOJAOPOIHON KUCIOTOM.

6) Beruncnute maccy HaTpus, He0OXouMoro A noiaydeHus 10,7r. xinopuna HaTpus.



KonTtponsnas padora Ne 4: [leproandecknii 3aK0H U EPUOTUYECKAS CUCTEMA

BAPUAHT 1

1. MaiiTe XapaKTepUCTUKY XUMHUYECKAM JIEMEHTaM IO TTOJI0OKEHHIO B TIEPUOINYICCKON crucTeme (0e3 cpaBHEeHHsI ¢ cocenHuMu) : a) K 6) P

2. Pacnionoxxure 31€MEHTHI B IOPSAKE BO3pACTaHUSI UX:
a) HEMETAJUTHIEeCKUX CBOMCTB: P, Si, S;
0) Metamumaeckux cBoicTB: Ga, Al, B.

OTBET MOSICHUTE.

3. OnpenenuTte Yucio AEKTPOHOB, MPOTOHOB U HEUTPOHOB Jiy1st m3oTomnoB: 35CI, 37Cl, 36CL

4. B uem cocTouT 0COOCHHOCTH deMeHTa InHKa. CocTaBbTe (POPMYITBI OKCHIOB U THAPOKCHIOB ITMHKA, OTIPEICTTUTE UX XapaKTep.

Kontponbras padota Ne 4: [lepromuyeckuii 3aKk0H ¥ IEPUOJMIECKast CUCTEMA

BAPHMAHT 2

1. JlaliTe XapaKTEepUCTUKY XUMHUUYECKUM JIEMEHTaM T10 TIOJIOKEHHUIO B MIEPpUOANIECKOM cucteme (0e3 cpaBHEeHUs ¢ coceqaumu): a) Ca 0) S

2. Pacnoniosxute 351eMEHTHI B MOPSIIKE BO3PACTAHUS UX:

a) HeMeTaymnyeckux cBoicTs: P, Cl, Mg;

0) Mmetayutmaeckux cBoicTB: Ca, Be, Mg.

OTBeT NnosiCHUTE.
3. Onpenenure Yucio 3JIEKTPOHOB, MPOTOHOB U HEUTPOHOB s u3otonoB: 39K, 40K, 38K.

4. B yeM cOCTOUT 0COOCHHOCTH deMeHTa rayuins. CocTaBbTe (I)OpMy.]IBI OKCHUIOB U TUAPOKCUIOB TaJllIvs, OIIPCACIINTC UX XapaKTEp.

KonTtponpHas padoTa Ne5: «Xumuueckast CBsI3b.

OKHCIIHTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuum.



Bapuanr 1

1.CocTaBuTh cxemMbl 00pa30BaHuUsl CBSI3EH MEX/Iy aTOMaMHU CIEAYIOIIUX 3JIEMEHTOB:
CuALNuP;NuO.

2. Kaxoil BUJ CBSA3M U TUI KPUCTAJUINYECKOM PEHIETKH Y CIAEAYIOLUX COEAUHEHUN!
CuO, Hg, P205, P, CaCl2..

[Ipenmnonoxure ux GpU3NYECKre CBONCTBA.

3. YkaxuTe, Kakou mpoiiecc n300pakeH ClIeAYIoNIe cxeMoi (OKHUCICHUE I BOCCTAHOBJIEHUE) M COCTABbTE JIEKTPOHHBIN 0alaHC COOTBETCTB YIOITUN JaHHOM
cxeme:

a) Na0 —Na+1 6) PO—P+5 B) AI+3 — AIO

4. CocraBbTe OKHCIUTEIHHO-BOCCTAHOBUTENBHbBIE PEAKLIUU U PACCTaBbTE KOA(PPUIIMEHTH METOJIOM JIEKTPOHHOIO OanaHca:
a) H20 + F2 — HF + 026) SO2 +H2 — H2S +H208) H2S04 + C — SO2+CO2+H20

Kontponbras padota No5: «Xumudeckast cBsizb. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE PEAKITUN.

Bapuant 2

1.CocTaBuTh CXeMbI 00pa30BaHUs CBSA3EH MEXK/Iy aTOMaMH CIIEAYIOIINUX JIEMEHTOB:

PuO;KuSi;ClusS

2. Kako#i BUJI CBSI3U U TUII KPUCTAJUIMYECKON PELIECTKH Y CIAEYIOINUX COSTUHEHU:,

N2, H3P, Cu, Al203, Ag2S.

[Ipenmnonoxute ux GpuanIecKre CBONCTBA.

3. Vkaxxurte Kakoi mpouecc I/1306pa)KeH CJ'IG,ZLYIOH_[eﬁ cxeMou ( OKHUCJICHUC NN BOCCTaHOBHeHI/Ie) H COCTaBbTC SHeKTpOHHLIﬁ OanaHC COOTBCTCTBYIOH_II/Iﬁ I[aHHOﬁ
CXCMC:

A) KO — K+1 6) NO — N+5 B) Fe2+ — Fe0
4. CocTaBbTe OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIMU U paccTaBbTe KO3(PPUIIMEHTH METOIOM AJIEKTPOHHOTO OanaHca:

a) H2S + 02 — SO2 + H206) HCI + Mg — MgCI2 + H2 B) NaCIO + P — NaCI +P205



UToroBas koHTponbHas paboTa 3a Kypc xumumn 8 knacca

1 BapuaHT

A1. CuMBON XMMMYECKOro anemMeHTa Kanbums

1. K2. Ca3. Cs4. Cd

A2. d1U3NYECKMM NPUPOAHBIM SABIEHMEM ABNSETCS

1. o6paszoBaHue rnoKo3bl B 3€NIEHOM PacTEHMN2. NTECHOW NOXap3. BbICbIXaHNEe JOXAEBbIX NYX4. NpoLEeCC AblXxaHWUs pacTeHUN
A3. V13 npuBegeHHbIX MOHATUI BbIBepuTe TOSMbKO Te, KOTopble 0603HaYaloT BELLECTBO.

1. xeneso, HOX, caxap2. CTeKmno, AepeBo, xene3od. napTa, AepeBo, CTEKN04. CTEKIO, OKHO, rBO3ab

A4. 3 npuBeaeHHOro nepeyHs Bblibepute psa, B KOTOPOM yKasdaHbl TOMbKO CIOXHbIE BELLECTBA.

1. KMCropoa, pTYTb, OKCKUA a30Ta2. OKcua HaTpusl, Boda, cepHas kucnotal. 6bapun, okeung 6apus, rmugpokeng 6apusi4. kucrnopog, sogopon, bapui
AS5. Hncno, nokasbiBaroLlee Y1Cro aTOMOB B MOJiEKy e

1. nugekc2. KoapprumneHT3. BaneHTHOCTb4. anekTpooTpmuaTeNbHOCTb

A6. Kak onpegendeTcs Y1Ccno 3NeKTPOHOB aToMa XMMUYECKOro afiemeHTa?

1. No nopsgKkoBoMy HOMepyZ2. Mo HOMepY nepuoaa3d. no HoOMepy rpynnbi4. No pasHULE Mexay aTOMHOM Maccon U NOPSiAKOBbIM HOMEPOM.
A7. Kakoe 13 BELLEeCTB UMEET KOBANEHTHbIN HEMONSIPHbIN BUA CBA3N?

1. O22. H203. CaCl24. Ba

A8. N3 npuBegeHHoro nepeyHs Bblbepute psa, B KOTOPOM yKasaHbl TONbKO ABYXBANEHTHbIE 3N1EeMEHTbI.

1. H, Na, K2. O, Mg, Zn3. Na, Mg, Ca4. Al, P, CI

A9. BbibepuTe psag, rae ykasaHbl TOSIbKO OCHOBaHMS

1. H2SO4 N205 Cu(NO3)2 Na20O2. Ca(OH)2 Cu(OH)2 NaOH3. CaO H20 Na20 N20s4. CaONaOH Na20 N2Os

A10. Cymma koahpnLMEHTOB B YpaBHEHUN pPeaAKLUKN, CXeMa KOTOPOW

SO,+ O, — SO3

1.42.53.64.7

B1. Mpouecc guccoumnaunm xnopmaa Kanbumsi MOXHO BblpasuTb YpaBHEHMEM

1. CaCl, «» Ca? + Cl 2. CaCl, < Ca?" + 2Cl 3. CaCl, < Ca?" + 2Cl24. CaCl, < Ca* + 2Cl-



B2. YcTaHOBMTE COOTBETCTBME MEXAY YPaBHEHNEM peakLuun U TUMOM peakLmm

1. 2Al + 3S — 2Al,Ss3 A. peakuma oomeHa2. 2Fe(OH)z — Fe20s3 + 3H20 b. peakums 3ameLleHus

3. Zn + 2HCI — ZnCl> + H> B. peakuuns pasnoxeHuas. ZnO + 2HNOz — Zn (NO3) 2 + H20 . peakuyusa coegmHeHus
C1. Ansa npurotoBnenust 400 r 2% pacTteopa conn HeobxoaMmo B3siTb COSfb Maccom

1.8r2.413.2r4.10r

C2. O6bem yrnekucnoro rasa, obpasoBasLueroca npu cxumradHnm 11,2 n (H.y.) metaHa CHa

CHs+ 202 — CO2 + H20 paBeH

1.11,2n2.22,4n3.44,8n4.5,6 n

UToroBas koHTponbHaa paboTa 3a Kypc xumum 8 knacca

2 BapuaHT

A1. CnmBONn XMMH4Yeckoro anemeHTa docdopa

1. F2. P3. Po4. H

A2. CBeYeHue (ropeHne) SNeKTponamnoykm n ropeHne CBeYn OTHOCATCH COOTBETCTBEHHO K SIBIIEHUAM
1. XMMH4yeckomy 1 msndeckomy2. PU3N4YECKoOMY N XMMUYeckoMy3. XuMmmnyecknm4. pnsmyeckmum

A3. V13 npuBefeHHbIX MOHATUI BbIOepuTe TONMbKO Te, KOTopble 0603HaYaloT mM3nyeckoe Teno.

1. antoMnHKUK, NapTa, caxap2. CTeKro, 4epeBO, Xenes3o3d. pyyka, TeTpaab, NapTa4. CTEKNO, OKHO, rBO3b
A4. N3 npuBeaeHHOro nepeyHs Bblbepute psa, B KOTOPOM yKasaHbl TONMbKO MPOCTble BELLEeCTBa.

1. kucnopog, Bogopoa, rmgpokens 6apua2. okema HaTpus, Boga, a3oTHasa Kucnota

3. KanbLyMn, oKCKa KanbLus, rmapokcua Kanbuus4. KNCnopoa, Bo4opoa, Keneso

AS5. Hncno, nokasbiBatoLee YACIO MOSIEKYT ...

1. nHagekc2. KoadhdpumumneHT 3. BaneHTHOCTb4. 3anekTpooTpmLaTenbHOCTb

A6. YTo onpeaenseTca Homepom nepuoga?

1. 3apag agpa atomaZz. YMCNo SHepreTUYECKNX YpOBHENS. YNCIO BalNEHTHbIX NIEKTPOHOB4. aTOMHYO Maccy



A7. Kakoe 13 BelecTB MMEEeT MOHHbIN BUA CBA3N?

1. 022. H203. CaCl24. Ba

A8. /3 nprBeaeHHOro nepeyHsi BolbepuTe psg, B KOTOPOM YKa3aHbl TONBbKO ABYXBANEHTHbIE 3IEMEHTHI.

1. H, Ba, Al2. O, Mg, Ca3. H, Na, K4. Al, P, CI

A9. BbibepuTte pag, rae ykasaHbl TOSIbKO KACOThI

1. H2SO4HNO3 H2CO3 HCI2. Ca(OH)2 Cu(OH)2 NaOH KOH3. CaOH>0ONa>ON20s4. CaONaOHNa>ON»Os

A10. Cymma koahpunumMeHTOB B YpaBHEHUN peakLumn, cxema KOTOpOoWn

Mg + O2 — MgO

1.42.53.64.7

B1. Mpouecc guccoumaumm CepHOM KUCNOTbl MOXHO Bblpa3uTb YypaBHEHMEM

1. H2SO4 — H* + SO422. H2SO4 —2H* + S04%3. H2SO4 — 2H* + SO44. H2SO4 — HY + 2S04

B2. YcTaHOBMTE COOTBETCTBME MEXAY YPaBHEHNEM peakuun 1 TUMOM peakLmm

1. Fe + S — FeS A. peakunsa obmeHa2. 2AI(OH)3z — Al2O3 + 3H20 b. peakuus 3ameLleHuns

3. Fe + CuClz; — FeCl; + Cu B. peakuus pasnoxenumsd. CaO + H,CO3; — CaCOs + H20O I, peakuus coeguHeHns

C1. CkonbKo rpaMmm Bobl HEOBX04MMO B3ATb, YTOObLI NPUroTOBUTL 5%-HbI pacTBOp, €CNK Macca caxapa paBHa 2 r?
1.19r2.38r3.20r4.40r

C2. Macca umHka, HeobxoanmMoro Ans nonyvYeHnsa 2 Monb BOAOPoAa Mo crieayrolen cxeme npespatdeHnn coctasnset Zn + 2HCI — ZnCl; + Hat
1.65r2.130r3.390r4.260r

OTBeTbI:

1 BapuaHT

Yactb A Yacts B Yactb
C

112(3|4|5(6|7|8|9|10(1 ABBI |1 |2

213|2(2(1(1|1|2|2|2 |2 4321 1 |1




MNMucbMeHHoe pelleHue 3aaay obsa3aTensHo.

2 BapuaHT

Yactb A Yactb B Yactb
Cc

1(2|3|4|5|6|7]|8[9]|10]|1 ABBT 1 (2

21234223212 |2 4321 2 |2

MNMucbMeHHoe pelleHue 3aaay obsa3aTensHo.
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